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PREFACE. 



The mineral wealth of this kingdom had become 
of such great importance, about half a centm^ ago, 
as to induce Mr, T. Femvick, of Dipton, in the 
County of Durham, to compose a Treatise on Sub- 
terraneous Survejdng (which forms the basis of the 
present Work) for the use and instruction of young 
men designed for the profession of mining agents 
and surveyors, usually called colliery viewers: much 
more, then, is such a treatise now necessary, as these 
mineral productions have, up to the present time, 
been more than quadrupled in value ; and by the more 
general diffusion of mathematical, philosophical, and 
mechanical science, the working of mines has been 
conducted with greater skill and precision for the full 
development of their vast wealth. 

The general use of the magnetic needle in subter- 
raneous surveys has been found to be a great source 
of error, on account of ferruginous substances (which 
exist in almost all mines) attracting the needle, and 
causing it to give erroneous indications; whence, in 
general, old surveys are found to be extremely defec- 
tive, ludeed, Mr. Fentoick himself was so sensible 
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n PREFAOX. 

of this deficiency of the needle, that he proposed, in 
the Second Edition of his Work, about forty years 
ago, to dispense with its general use ; though he still 
proposed to use it, at the first departure, or com- 
mencement of the survey, from the top to the bottom 
of the shaft of the mine. 

This Edition of the Work contains, in a small 
compass, the essentials of Subterraneous Surveying 
in all its branches, both with and without the use of 
the magnetic needle ; and to make it still more useful 
to that class of men for whom it is chiefly intended 
to convey information, there are added a great number 
of explanatory figures and examples. 

Part I. contains the method of surveying, with the 
use of the magnetic needle, without attending to its 
variation, as being more readily intelligible to begin- 
ners; and the magnetic bearings being, at the same 
time, at once adapted to the use of the Traverse 
Tables. This part is arranged after Mr. Fenivick*s 
plan (whose method and examples are still retained), 
in the following order : — 

1. Geometrical problems. 

2. Theorems, and the methods of conducting sub* 
teiraneous surveys. 

8. Of determining the magnitude of angles. 

4. Of determining bearings, and reducing angles 
to the bearings which ihey form with the magnetic 
meridian, with a rule and examples. 

Digitized by VjjOOQiC 



PREFACE. 191 

5. The method of reversing bearings. 

6. Of reducing bearings to the angles ihey form 
with the magnetic meridian, with rules and examples ; 
and the manner of finding the magnitude :>f the angle . 
that two bearings form with each other. 

7. The method of reducing bearings and distances 
to the northing or southing, and easting or westing, 
they contain, by the Traverse Table, with a rule and 
examples. 

8. The manner of surveying subterraneous exca- 
vations with the form of the survey-book. 

9. The method of taking back sights. 

Part II. — ^In this part, which treats extensively on 
conducting subterraneous surveys, without the use of 
the magnetic needle, Mr. Fenwick*s examples are in 
several cases retained, with full directions for adapting 
them to the new method (they being already adapted 
to the use of the Traverse Table), which will con- 
stitute a useful exercise for the student in transferring 
the angles from their magnetic bearings to the angles 
which one line makes with the preceding one, as 
taken by the theodolite. This part has the following 
arrangement : — 

1. Mr. Fenwick's method of subterraneous sur- 
veying, without the use of the needle, except at the 
first departure or commencement of the survey. 

2. Mr. Baker's method of commencing the survey by 
suspending two weights down the shaft in the direction 
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of the first headway,- and marking the same direction 
on the surface ; and afterwards conducting the survey 
with the theodolite, without the use of the needle. 

3. Mr. Beauland's method of making the commence- 
ment of the survey hy the help of a transit instrument, 
not using the needle, as in Baker's method. 

4. Plotting and protracting surveys in various ways. 

5. Of reducing the bearings and distances of a 
survey into one common bearing and distance, or any 
number of bearings and distances fewer than those 
that compose the survey, whether the angles be taken 
with the needle, or the theodolite independent of the 
needle. 

6. The method of plotting on the surface in various 
ways. 

7. The method of making the survey where the 
excavation inclines from the horizon. 

8.^ A promiscuous collection of practical examples, 
some of which relate to tunnelling. 

Part III. contains subterraneous surveys, under the 
necessary attention to the magnetic variation of the 
needle. As the magnetic meridian has been found to 
be in a state of variation from the true meridian for 
upwards of 800 years, and still continues to vary, 
therefore surveys made by the circumferentor, or any 
other instrument under magnetic influence, must vary 
accordingly as that meridian varies. For instance, 
suppose the bearing of any one known object to have 
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been taken from a given point by the magnetic 
meridian in the year 1700, and recorded; and if the 
bearing of the same object be now retaken by the 
magnetic Ineridian £rom the same given point, these 
two bearings will be found, on comparison, to differ 
about 14^, the magnetic meridian having in that time 
changed thus far in its direction (see table, p. 96). It 
is also well known to directors of mines that the plans 
of their excavations, on examination, are always found 
to be erroneous, — some even to a great extent. This 
frequently misleads the miner, adding expense to his 
subterraneous pursuits, and the cause of such errors 
originates through his inattention to the variation of 
the needle in the plotting from time to time of his 
surveys. 

This part, therefore, shows the method of rectifying 
the bearings of old surveys, in order to connect them 
with those made by the scientifically correct method 
laid down in the second part of this work. 

The third part is thus arranged : — 

1. Axioms and observations. 

2. The method of finding the true and invariable 
meridian. 

8. To determine the variation of the needle of the 
circumferentor or other instrument used in sur- 
veying. 

4. To reduce bearings taken by an instrument, the 
needle of which has any known variation, to bearings 
with the true meridian, with rules and examples. 
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5. To reduce bearings from one mi^netic meridian 
to bearings with any other magnetic meridian, with 
rules and examples. 

6. To find the kind of meridian by which a plan 
has been constructed, with rules and examples. 

7. On planning surveys, and finding the magnitude 
of an error in plotting, caused by inattention to the 
magnetic variation, with examples. 

8. On running bearings on the surface by the cir- 
cumferentor or theodolite without error. 

9. To determine the antiquity of a plan by its 
delineated meridian. 

10. On recording bearings. 

11. The Traverse Tables, with examples of their use. 

12. An expeditious method of calculating the pro- 
duce of coal strata of any given thickness, with 
examples. 

13. Concluding examples in mining surveying. 
Having now described the plan, and enumerated the 

heads of this publication, I must leave it to practical 
colliery viewers of scientific skill to judge of its merits 
and utility, in its present improved form ; and I trust, 
from my own practical experience in surveys of almost 
every kind during the last forty years, that the diffi- 
culties and intricacies of such a work will, to candid 
and liberal minds, be sufficiently obviated 

T. BAKER. 
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EXPLANATION 



Of 



TERMS AND EXPRESSIONS IN Tms WORK 



Bearing to ihe right or left of a fneridian. A line is aaid to beur on 
the right or left of the north or south meridian, when it is to the 
right or left of a person, whose face is turned towards the north 
or south. 

Bearing on different iides of a meridian. Two lines are said to bear on 
different sides of a meridian, when the one bears on the east side, and 
the other on the west side thereof. 

A Bord is an excayation in a seam of ooal driyen in a direction across its 
fibres. 

A Drift is a narrow exoaTation driven in any direction in coal or stone. 

A Headway is an excayation in a seam of coal driyen in the direction of 
its fibres. 

D^eremt Meridiant, When one line bears in a giyen direction with the 
north meridian, and another bears in a giyen direction with the south 
meridian, those lines are called bearing with different meridians. 
Also, when one line bears on the east side of the north meridian, and 
another on the west side of the south meridian, those lines are said 
to bear on different sides of different meridians, and vice vend. 
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PART I. 

— ♦— 

GEOMBTBTOAL PEOBLEMS. 

1. — To divide a given line AB into equal parts. 



With any distance greater 
than half AB, and one foot oi 
the compasses on A and B, 
describe two arches cutting 
each other in C and D ; through 
the intersecting points CD 
draw a line CD, which will cut 
AB in I into equal parts. 



Fl&.l. 



.' I 



\ 
\ 



2. — To draw a line parallel to a given line CD, to pass 
through ang assigned point A. 

From the given point A take the nearest distance to the 
given line CD ; with that FI0.2. 

distance, and one foot of ^ ^ 

thecompasses,anj where . '^ * n. 

towards C describe an / 

arch ; through A draw ''V,^ ^^-^C . 

a line AB, just to touch 

the arch O in O ; and the line AB will be the parallel 

required. 
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3. — To raise a perpendicular from a given point V in a given 
line AB. 



FI<».1. 






From the given point P describe the arch FD ; take PF, 

and set from F to C, and from 
G to D ; then wkb nay con- 
venient distance from and 
D describe the arches O, and 
through their point of inter- 
section from the point P draw 
the line PO, the perpendi- 
cular required. 



c-..- 



-t 



-JO 



Set 



no. 4. 




raise a perpendicular from a given point A, at the end 
of a given line AB. 

one foot of the compasses on A, and extend the 
other to any point C, above the 
line AB ; on the centre C describe 
the semicircle FAP, to cut AB 
in F ; draw FC cutting the semi- 
circle in P ; then draw AP, which 
^ will be perpendicular to AB. 



5. — From a ffivenpoint P to let fall a perpendicular upon a 
given line AB. 

On the given point P as a 
centre, describe the arch EF to 
cut AB in E and F; with any 
convenient distance, and one foot 
/ of the compasses on E and F, 
; ' describe two arches to cut each 
other in I; through P and I 
draw PI, which is perpendicular 
to AB. 



FIG 5 
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6. — To make an angle ABC equal to a given angle CDE. 

AVith any convenient extent of the compasses, and one 
Toot on J), draw the arch FG ; no 6. 

equal to the measure of the 
given angle D draw a line BC, 
and with the distance DF de- 
scribe the arch HI ; then make 
the arch HI equal to the arch 
FQ-, and through I draw the line 
BA, forming the angle ; — so the 
angle ABC is equal to the angle 
CDE. 

7. — To lay down an angle FDG equal to any determined 
number' of degrees, which suppose 35° 

Draw the line DF at pleasure, and with 60° off the scale 
of chords describe the arch 
EH on the centre D; from 
the same chords take 35° 
(the quantity of the angle), 
and lay upon the arch from E 
to H, through which from D 
draw the line DG, and the 
angle FDG will contain just 
35°. 

8. — To determine the number of degrees contained in any 
angle, suppose angle FDG. 

With 60°, taken from the scale of chorda, describe the 
arch EH ; then extend the compasses from E to H, and 
observe, on the same line of chords, what number of degrees 
the extension measures, — which will be the measure of the 
angle EDH. 

Or, apply the centre of the protractor to the angulai 
point D, and bring its straight edge upon the line DF, and 
the degree the other line cuts on the divided arch iH the 
measure of the angle. ^ 
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THEOEEMS. 

1. Every right angle, as ACIIB, contains 90 degrees or 
FIG. 8. equal parts. 

2. Every circle ABDE, 
is supposed to have its peri- 
phery divided into, or to con- 
tain, 360 equal parts, called 
degrees, — ^and those degrees 
-jB are divided into 60 equal parts, 
called minutes, — and each mi- 
nute is divided again into 60 
equal parts, called seconds, <&c. 
3. Every circle AD, con- 
" tains four right angles, at 

angles ACB, BCD, DCE, and EGA, which, from theorem 
1, must contain 90° each. 

4. Every semicircle EAB, contains two right angles, as 
angles EC A and ACB, which, from theorem 1, must contain 
90° each. 

Draw the diameter AD, which will divide the circle 
EABD into two equal parts EAB and EDB, each con- 
taining a semicircle, or 180° ; 
if, therefore, a line AC be 
drawn perpendicular to EB 
from the centre C, it will 
divide the semicircle EAB into 
two equal parts, making two 
-jz right angles EGA, ACB. 
\ / 5. If any right line AY 

\^ / stands upon another right line 

X^ y DZ, it will nuike therewith 

""""""^ — '"^ two right angles, or two angles 

whose sum is equal to two 
right angles. — (Euc. b 1, p. 13.) If a line AY, be 
drawn from any pnrt Y of the circumference to A, it will 
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THEOBEMS. 



FIG.IO. 



divide the semicircle PXZ into two unequal parts, making 
the angles DAT, YAZ, unequal ; but these two angles are 
equal to a semicircle, or two right angles. 

6. If two right lines IL, KM, intersect each other, the 
opposite angles A and C, as also B 
and D, are equal ; that is, the angle 
A ss the angle C, and the angle B 
= the angle D.— (Euc. b. 1, p. 
15.) 

7. If a right line OR, cuts two 
parallel right lines NP and SQ, the 
alternate angles NaE, QbO, are 
equal, and consequently the lines 
parallel.— (Euc. b. 1, p. 29.) 

8. If any side of a right-lined 
triangle be continued, see fig. 12, 
the external qngle is equal to 
the sum of the two opposite in- 
ternal ones. — (Euc. b. 1, p. 32.) 

Let UST be the given tri- 
angle; then the L STZ is = 
L SUT + Z UST, = the sum 
of the opposite internal angles. 

9. The three angles of 
any triangle are together 
equal to two right angles, 
or 180°.— (Euc. b. 1, p. 32.) 
See ^g. 12. 

In the triangle STU, the 
L STU + L TSU + Z w 
SUT = 180^ or two right angles. 

10. The sides of similar triangles are proportional, and 
the angles subtended by proportional or equal sides are 
equal.— (Euc. b. 6, p. 45.) 

11. In any four-sided right-lined figure, called a square 
parallelogram, rhombus, trapezium, &c., the sum of tho 
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four angles is equal to four right angles, or 360*.- - (Eua 
b. 1, p. 32.) 

12. The sum of all the angles of any right-lined figure 
(though it contain never so many sides) is equal to double 
as many right angles, abating four, as there are sides in 
the figure.— (Euc. b. 1, p. 32.) 

13. In right-lined triangles, equal sides subtend equal 
angles (Euc. b. 1, p. 5). The greatest side subtends the 
greatest angle (Euc. b. 1, p. 19), and the least side sub- 
lends the least angle. 

14. An angle in a semicircle is a right angle ; or if two 

F I & . 1 3 . lines, as TE, SR, be drawn from T 

and S (the ends of the diameter) 
to R in the circimference, they 
will form a rigbt angle TES. — 
(Euc. b. 3, p. ? I.) 

15. In any right-angled tri- 
angle, the squ%re of the hypo- 
thenuse (or longest side) is 
equal to the sum of the squares 
of the other i vo sides or legs. 
—(Euc. b. 1, p. 47.) 

16. The compass is divided into four cardinal points, 
called north, south, eas^, and west ; the two first, north and 
south, are formed where the meridian cuts the horizon, — 
and the other two, east and west, are 
each 90 degrees distant from the 
points north and south ; therefore 
they divide a circle into four equal 
parts of 90 degrees each. 

17. When the face is turned to 

the north N, the right hand is to* 

wards the east E, and the left han^ 

towards the west "W ; and when the 

face is turned towards the south S, the right hand is 

towards the west "W, and the left hand towards the east B. 
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18. The maguetic meridian is that line iu which the 
magnetic needle of the compass settles ; and every par- 
ticular place on the earth has its respective magnetic 
meridian. 

19. The magnetic needle is here assumed to retain its 
parallelism in every situation within the limits of a sub* 
terraneous survey. 

If in the situation A, a magnetic needle is placed, and 
is found to settle in the direction of ab, — if the same 
needle is removed to B or C, it will settle 
itself in the direction of cJand ^, both fiq.15. 

parallel to ab. But the magnetic meri- 
dian of places very distant from each 
other will not be parallel; for the mag- 
netic meridian of London will vary a 
few degrees from its parallelism with that 
Df Edinburgh. The magnetic needle has a 
small diurnal variation, being greatest about 
noon, also a small annual variation, which 
seldom exceeds a few minutes of a den:ree. 



Part First of this work consists of the 
manner of surveying under-ground, with- 
out attending to the magnetic variation 
of the needle, — with several easy and ex- 
peditious modes of plotting the same. 

The instruments used in subterraneous surveying are 
the circumferentor, the theodolite, Gunter*s chain, in the 
coal mines, which contains 100 links. In the lead mines, 
a chain, divided into 100 feet, is now frequently used 
instead of Gunter's chain. 



Th^ manner of conducting a subterraneous survey hy the 
magnetic needle, 

(1.) Place the circumferentor, or instrument used, where 
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the survey is intended to commence; then let a persou 
go forward in the direction of the line to be surveyed, 
with a lighted candle in his hand, to the utmost distance 
his light can be seen through the sights of the instrument ; 
its bearing then is taken by the circumferentor (the 
manner of taking bearings will be shown hereafter), and 
noted down in the survey book ; proceed then to take 
the distance of the light or object from the instrument ; 
remove the instrument, and let a person stand on the exact 
spot where it stood, holding in his hand one end of the 
chain, while another, going towards the object, holds the 
other end, together with a lighted candle, in the same 
hand ; then being directed by the former until that oand 
which holds the candle and the chain 4s in a direct line 
with the object or light whose bearing was taken, there 
mark the fir^t chain ; then he that stood where the instru- 
ment was placed comes forward to the mark at the end of 
the first chain, the other advancing another chain forward, 
with the candle and chain in the same hand, directed as 
before, there mark the second chain, — so proceeding in 
the same kind of way until the distance of the object is 
determined, which being noted down in chains and links 
in the survey book, opposite to the bearing, then the first 
bearing and distance is completed: — Fix the instrument 
again where the light, as an object, stood, or at the ter- 
mination of the preceding bearing and distance, and take 
the second bearing, by directing the person to go forward as 
before, so far as his light can be seen, or at any shorter con- 
venient distance, and proceed as before until the whole is 
completed. 

There should not be fewer than five people employed in 
such surveys, to carry forward the work with expedition, 
— viz., one to carry forward the survey, and make the 
necessary observations and remarks ; another to carry the 
instruments ; another to direct the chain ; another to lead 
it ; and another to go forward with a light, as an object, 
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from station to station. During the time of making the 
survey, be careful in not admitting any iron, steel, or othe; 
ferruginous substance, within ten feet of the instrument 
for fear of attracting the needle ; I have seen the needle 
affected at almost twice the above distance, by a very massy 
piece of iron. Also if the glass of the instrument stand in 
need of cleaning, it' must be rubbed as gently as possible, 
and not with any silken substance, for that will be apt 
to excite electrical matter, which will prevent the needle 
from traversing ; but if that matter should be excited, it 
may be very easily discharged, by touching the surface of 
the glass with the wet finger. 

In order for familiarising the young miner with this 
system of surveying, previous to his practising it in mines, 
it would be necessary for him to fix up a number of marks 
on the surface, and afterwards take their bearing and dis- 
tance from each other, according to the method before 
directed. But to approach nearer to the form of subter- 
raneous surveying, it would be much better to do it at 
night, by the assistance of candle-light; many favourable 
evenings might be found for this mode of j)ractising. 
Should the current of air be too strong for the naked flame 
of the candle, lanterns may be used. 

To Jmd the magnitude of angles. 

(2.) Every circle, A^BCD, is supposed to contain 360** 
(see theorem 2) ; each semicircle DAB and DCB contains 
180° ; and each quadrant A B, BC, CD, and DA, contains 
90°. Draw the line db\ and if Z Aa5 contains 50° Z. Dab 
must contain 90° — 50° = 40**, and Z. haO must contain 
180° — 50° = 130° (see theorem 5). Also if ah makes 
an angle of 50° with the line AG, and ad an angle of 30° 
with the same line,' the semicircle ADC containing 180°, 
Z. Aa6 = 50° -h Z CaJ = 30° = 80°, then 180° — 80°, 
leaves 100° = L had. Or thus. L A«D = 90°; then 
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QO' - 50<^ L Aa5 = 40° ^ 6aD ; also L DaC = 90° ; 

then 90** — 30° Z. ^«C = 60' 
Z. Dad^; consequently Z. 5flD 
= 40° + L DaJ = 60° = 
100° Z. lad, as before. If «6 
make an angle of 60° with aA, 
and ac make another angle of 
75® with the same line aA, 
then the L cab = 76° - 60° 
= 26* ; and if ah make an an- 
gle of 60° with aA, and ac an 
angle of 26° with the line o5, 
then 60° + 25° = 76° Z. Aac. 

— (Euc. b. 1, p. 16.) 

The manner of determining hearings, and also reducing 

angles into hearings, 
(3.) The instrument used in subterraneous surveying is 
the circumferentor, mentioned as before, whose effect 
depends on the magnetic needle ; and the directions, 

courses, or bearings, are 
recorded according to 
the angles these direc- 
tions make with the 
magnetic meridian. (The 
magnetic meridian is the 
north and south line, as 
pointed out by the mag- 
netic needle ; see theo- 
rem 18.) 

If we pass round from 
the north N, to the east 
E, and continue moving 
from the east to the 
south S, and from thence to the west W, and lastly from 
the west to the north N, from whence we first of all set out, 
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we shall have made a circuit NESWN of 360^, which all 
circles are upposed to contain (see theorem 2) ; and as there 
are four cardinal points (see theorem 16) in that circle, 
north, east, south, and west; dividing it into four equal parts, 
consequently from north N to east E subtends an angle 
of 90^ ; from east E to south S subtends an angle of 90° ; 
from south S to west W subtends an angle of 90® ; and 
from west W to north N subtends an angle of 90°. Now 
let NE, or the distance between north and east, — also 'ES, 
or the distance between east and south, — also SW, or the 
distance between south and west, — and also WN, or tlie 
distance between west and north, be each divided into 90 
equal parts or degrees, then a line in direction of CN may 
be called due north, — and another in direction of CS may 
be called due south, — another in direction of CE may be 
called due east, or north 90° east, or south 90° east, — and 
another in direction of CW may be called due west, or 
north 90° west, or south 90° west ; likewise the line CD 
passing between S and W, or between south and west, 
is called south 50° west, being 50° towards the west from 
south, or to the westward or right-liand (see theorem 17) 
of the south meridian line. The line CF passing between 
N and W, or between north and west, is called north 20* 
west, being 20° towards the west from north ; the line CA 
passing between N and B, or between north and east, 
is called north 30° east ; and the line CB passing between 
S and E, or between south and east, is called south 50° 
east ; for the bearing of any object from any point or place, 
taken by the circumferentor, is only the angle that object 
makes with the magnetic meridian of that point or place 
from which the bearing is taken : Therefore, if the bearing 
of B from is required, it is nothing more than the 
direction and angle that B makes with the magnetic 
meridian of C ; CS is supposed the magnetic meridian 
of C, and BCS is the angle the object makes with that 
meridian. 

Digitized by VjjOOQiC 



12 



SITBTEBBANEOUS StTBYEYIKa, ETC. 



Let WE, represent a circumferentor, and NS the magnetic 
needle suspended on the pivot e as its centre of suspension 
and centre of motion ; AB are two horizontal arms fixed 
opposite to each other on the instrument; on the extremity 
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of each arm is the sight d and e perpendicular thereto, 
through which is seen the ohject whose bearing is wanted : 
The inner part of the circle to which the needle points is 
divided into degrees, beginning at N, and numbered to 90 
each way to W and E ; and also beginning at 8, and 
numbered to 90 each way to the same points W and E. 
The whole of the instrument is fixed on a stand, having 
a ball and socket to allow of its being kept level and 
turned freely round. This instrument is manufactured in 
great perfection by Messrs. Elliott, Brothers, 30, Strand, 
London. 

To find the bearing of the line cF, let the centre of the 
instrument be fixed at c ; then turning it round so that the 
eye of the observer may see F through the sights mn^ the 
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needle always continuing in the same position, or preserving 
its parallelism, howsoever the instrument and sights are 
turned, the end N of the needle, which, before the sights 
were moved, pointed to north N, will, on the sight 
being moved in direction of cFy point to h 30°; for h 
will be brought to the situation of N ; then the angle 
Ncfy will be 30°, which is the bearing of F with the north 
magnetic meridian, and on being found to incline to the 
right, — therefore, from theorem 17, the bearing of F will 
be north 80° east, which is usually written N 30° E. 

Agaio, suppose the bearing of Or from c is wanted, turn 
the arms and sights ed in the situation of po^ that is, in 
direction of cG, and the angle Nc/^ will be 60°, — ^forthe 
number of 60 at k will be opposite the end N of the needle; 
therefore, from theorem 17, the bearing will be found to 
be N 60° E. 

To find what point of the compass an object hears on, when its 
direction, with respect to the magnetic meridian, is given, 

(4.) EuLE. — If the given angle that the object makes 
with the magnetic meridian is to the right of the north, the 
object will bear to the east of that meridian ; if to the left 
of that meridian, the object will bear to the west of it. 
Also, if the given angle that the object makes with the 
magnetic meridian is to the right of the south, the object 
will bear to the west of that meridian ; if to the left, it will 
bear to the east of it. — See theorem 17. 

Example 1. — If I find an object makes an angle to the 
right of 26° with the magnetic meridian, when I face the 
north, what is the bearing of that object with that meridian ? 

From the rule, the object will bear N 26° E. 

Example II. — If I find an object makes an angle to the 
left of 30° with the magnetic meridian, when I face the 
north, what is the bearing of that object with that meri- 
dian ? 

The object will be N 30° W. 

Digitized by VjjOOQIC 



14 SUBTEKBAlfEOnS 8UILY£YIN&, ETC. 

Example III. — If I find an object makes an angle 
to the right of 30° with the magnetic, meridian, when I face 
the south, what is the bearing of that object with that 
meridian ? 

The object will bear S 30° W. 

Example IV. — If I find an object makes an angle to 
the left of 25° with the magnetic meridian, when I face 
the south, what is the bearing of that object with that 
meridian ? 

The object will bear S 25° E. 

Example V. — If I find an object makes an angle to 
the right of 87° with the magnetic meridian, when I face 
the south, what is the bearing of that object with that 
meridian ? 

The object will bear S 87^ W. 

Example VI.— If I find an object makes an angle of 
86° to the right with the magnetic meridian, when I face 
the north, what is the bearing of that object with that 
meridian ? 

The object will bear N 86° E. 

Example VII. — If I find an object makes an angle of 
89i° to the right with the magnetic meridian, when I face 
the north, what is the bearing of that object with that 
meridian ? 

The object will bear N 89^° E. 

Example VIII. — If I find an object makes an angle 
of 2° to the left with the magnetic meridian, when I face 
the south, what is the bearing of that object with that 
meridian P 

The object will bear S 2° E. 

Example IX. — If I find an object makes no angle with 
the magnetic meridian, when I face the north, what is the 
bearing of that object with that meridian ? 

The object will bear due north, or will be in the direction 
of the magnetic meridian. 

Example X. — If I find an object makes an angle of 
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20^ to the right of another object which makes an angle 
of 16^ to the right with the magnetic meridian, when I face 
the north, what is the bearing of the first object with that 
meridian ? 

The object will bear (20 + 15 = 36) N 35° E. 

Example XT. — If I find a line makes an angle of 30** 
to the right of another line which forms an angle of 60° 
to the left with the magnetic meridian, when I face the 
north, what is the bearing of that object with that 
meridian ? 

The line will bear (60° -30=' = 30°) N" 30° W. 



FTCID 



The reversing of hearings. 

(6.) If the bearing of N from S is found 
to be due north, the bearing of S from N 
will be due south, — just the reverse of the 
former; and if the bearing of B from S is 
found to be N 20^ E, the bearing of S 
from B will be S 20° W, — the reverse; and 
so of any other. 



To reduce hearings into angles, 
(6.) Suppose the line CD to bear N 50° E with the 




F10.20. 



magnetic meridian NCS 
(north being represented by 
N, and south by S), then 
CD will make an angle of 50° 
NCD with the north magne- 
tic meridian CN ; and with 
the south magnetic meridian 
CS it will make an angle of 
180° - 60° NCD = 130° 
SCD (see theorem 5) : And if 
the line CF bear S 30** E 
with the magnetic meridian, 
it will make an angle of 30° SCF with the south magnetic 
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meridian CS ; and with the north magnetic meridian CN it 
will make an angle of 180°- 30° SCF = 160** NCF ; Also if 
the line CE bear due east with the magnetic meridian, it wil) 
make an angle of 90° NOB, or SCE, with that meridian ; for 
east or west always forms an angle of 90** with the meridian 
(see theorem 16) : Or if the line CD bear N 60° E from the 
point C, and that of CJN 80° E from the same point C, 
then these two bearings being both of the same side of the 
same meridian, will form an angle with each other of 80° ^ 
60° = 30** /. BCd: Or if the line CD bear N 60° E from 
the point C, and that of CFS 30° E from the same point 
0, then these two bearings, being both of the same side of 
different meridians, will form an angle with each other of 
180° — 60° + 30° = 100° zl DCF : Or if CD bear N 60° E 
from the point CaN 26° W from the same point C, then 
these two bearings, being of different sides of the same 
meridian, will form an angle with each other of 60° + 25° 
= 76° Z. DCa : Or if Ca bear N 25° W from the point C, 
and CFS 30° E from the same point C, then these two 
bearings, being of different sides of different meridians, will 
form an angle with each other of 180° — 30*' Z. SCF -h 25° 
NCa=175° Z. «CF, or 30°— 25° = 5°; which difference 
being taken from 180°, leaves 175° Z. aCF, as before : Or if 
Cc bear N 30° W from the point C, and that of CFS 
30° E from the same point C, then the one bearing as- 
much to the west side of the north meridian as the other 
dtfes to the east side of the south meridian, they will form 
no angle at all, but a direct line, with each other, or 30°— 
30° =0°; which taken from 180°, leaves 180°, which, as 
before, shows they form a direct line. (See theorems 4 
and 6.) 

(7.) If the magnitude of the angles B and C is required, 
which is formed by the bearing AB taken from A to B, 
S 60° E; of the bearing BC taken from B to CS 46° W; 
and of the bearing CD taken from C to D, S 20° E ; now 
to render the two bearings which form the Zl B to bearings 
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fcaken from that angular point, the bearing AB, which is the 

bearing of B from A, must be made the bearing of A from B, 

by reversing it (Art. 6) : Then the 

Z. B is the angle formed by the 

bearings N 60« W, and S 45<^ W; 

which bearings, being on the same 

side of different meridians, will form 




an angle of 180° — 50° + 45° = 85° 

L B : And by reversing the bearing w ^^ 

BCS 45° W, the zlC will be the 
angle formed by the bearing N 46° 
BOB, and S 20° ECD; which 
bearings, being on the same side of different meridians, will 
form an angle of 180*» — 46° + 20°=115° L 0. In determin- 
ing the magnitude of angles formed by bearings, those 
bearings which compose the angles must be supposed to be 
taken from the angular point. 

To find the number of degrees contained in the angle that any 
given hearing makes with the magnetic meridian. 

(8.) EuLE I. — The number of degrees of the bearing will 
be the magnitude of the angle that bearing forms with the 
meridian it is taken from ; and the same number of degrees, 
taken from 180^, leaves the number of degrees contained 
in the angle the same bearing makes with the contrary 
meridian. 

Thfind the number of degrees contained in an angle formed 
by ttoo given bearings taken from the same pointy when they 
are both on the same side of the same meridian. 

E.ULE II. — From the number of degrees contained in the 
one of the bearings, take the number of degrees oontained 
in the other, and the difference will be the number of degrees 
contained in the angle formed by the two bearings. 
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To find the number of degrees contained in an angle formed htf 
two given hearings taken from, the same point, when they 
are both on the same side of different meridians. 

EuLE III. — Take the sum of the degrees contained in 
the bearings from 180®, and the remainder will be the num- 
ber of degrees contained in the angle formed by the two 
bearings. 

To find the number of degrees contained in an angle formed 
by two given bearings taken from the same pointy when they 
are on different sides of the same meridian, 

EuLE IV. — The sum of the degrees contained in the 
bearings is the number of degrees contained in the angle 
formed by the two bearings. 

Tofmd the number of degrees contained in an angle formed by 
two given bearings taken from the same point, when they 
are on different sides of different meridians. 

EuLE V. — Take the difference of the number of 
degrees contained in the bearing from 180°, and the re- 
mainder will be the number of degrees contained in the 
angle formed by the two bearings. 

Tof/nd the number of degrees contained in any angle which is 
formed by given bearings not taken from the angular point, 

EuLE VI. — Eeduce the bearings which compose the 
angle required into bearings taken from that angular point 
(which is done by reversing one of them ; Art. 6) then by 
the preceding rules find the number of degrees contained 
in the angle required. 

Example I. — In the bearing N 6® W, what is the mag- 
nitude of the angle formed with that bearing and the north 
magnetic meridian ? 

From rule 1, Art. 8, the bearing will form an angle of 6* 
with the north magnetic meridian. 

Example TI. — In the bearing S 65® E, what is the 

Digitized by VjjOOQIC 



THBOBSMS. 19 

magnitude of the angle wit)i that bearing and the soath 
magnetic meridian P 

The bearing will form an aogle of 65® with the south 
magnetic meridian. 

Example III.— In the bearing S 20° W, what is the 
magnitude of the angle with that bearing and the north 
magnetic meridian ? 

Erom rule 1, Art. 8, from 180° -20° =160°, the mag- 
nitude of the angle formed with the north magnetic 
meridian. 

Example IV. — In the bearing N 80° E, what is the 
magaitude of the angle with that bearing and the south 
magnetic meridian ? 

From 180°— 80° = 100°, the magnitude of the angle 
formed w^ith the south magnetic meridian. 

Example V. — In the bearing due east, what is the mag- 
nitude of the angle with that bearing and the south, and 
also north, magnetic meridian ? 

The bearing will form an angle of 90° with both the south 
and north magnetic meridians. (See theorem 16.) 

Example VI.— In a bearing N 60° E, and another N 
80° E, both taken from the same point, what is the mag- 
nitude of the angle formed by the two bearings with each 
other? 

From rule 2, Art. 8, the bearings being on the same side 
of the same meridian 80°— 50°=30^ the magnitude of the 
angle formed by the two bearings. 

Example VII.— In a bearing S 60° E, and another S 10° 
E, both taken from the same point, what is the magnitude 
of the angle formed by the two bearings with each other ? 

60'*— 10° = 50°, the angle that the two bearings will form 
with each other. 

Example VIII. — In a bearing S 30** E, and another 
N 50° E, what is the magnitude of the angle formed by 
the two bearings with each other, when they are both taken 
from the same noint ? 
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From rule 3, Art. 8, the bearings being on the same side 
of different meridians, then 180°— 30° + 60°z= 100^ the mag- 
nitude of the angle formed by the two bearings. 

Example IX. — In a bearing N 80° W, and another 
S 85° W, what is the magnitude of the angle formed by 
the two bearings with each other, when they are both taken 
from the same point ? 

180°— 80°+ 85° = 15°, the magnitude of the angle formed 
by the two bearings. 

ExAMPLB X. — In a bearing N 50° E, and another N 
4iO° W, what is the magnitude of the angle formed by the 
two bearings with each other, when both taken from the 
same point ? 

From rule 4, Art. 8, the bearings being on different sides 
of the same meridian, then 60°+4iO°=90°, the magnitude of 
the angle formed by the two bearings. 

Example XI. — In a bearing S 10° W, and another S 5* 
E, both taken from the same point, what is the magnitude* 
of the angle formed by the two bearings with each other ? 

10° -f 5° = 15°, the angle formed by the two bearings. 

Example XII. — In a bearing N 60° E, and another 
S 30° W, both taken from the same point, what is the 
magnitude of the angle formed by the two bearings with 
each other ? 

Erom rule 6, Art. 8, the bearing being on different sides^ 
of different meridians, then 60°— 30°= 20°, which taken 
from 180° =160°, the magnitude of the angle formed by the 
two bearings. 

Example XIII. — In a bearing S 60° W, and another 
N 86° E, both taken from the same point, what is the 
magnitude of the angle they form with each other ? 

180°— 86°— 60°= 154°, the magnitude of the angle formed 
by the two bearings. 

Example XIV. — In a bearing S 80° W, and another 
N 5° W, both taken from the same point, what is the mag-^ 
nitude of the aufile formed with each other f 
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180°— 80° - 6°= 105°, the magnitude of the angle formed 
by the two bearings. 

Example XV. — In a bearing; N 20"* W, and another 
S 20° E, both taken from the same point, what is the mag- 
nitude of the angle formed with each other f 

180°— 20° -20°= 180* ; therefore the two bearings form 
no angle, but a direct line, with each other. 

Example XVI. — Suppose the bearing ABS 50° B, fig. 
Art. 7, -taken from A to B, and BCS 45° W, taken from 
B to C, required the magnitude of the angle B formed by 
those two bearings ? 

The two bearings which form the angle are not taken from 
the angular point B, the leg AB being taken from the point 
A : Therefore, from rule 6, Art. 8, by reversing the bearing 
ABS 60° E, to BAN 50° W, the angle B will then be formed 
of two bearings taken from the same angular point (viz.) 
BAN 50° W, and BCS 45° W; which bearing on the 
same side of diflPerent meridians, from rule 3, Art. 8, will 
be 180° — 50° + 45° = 85° tlie magnitude of the required 
angle. 

Example XVII. — In the bearing BCS 45° W, fig. 
Art. 7, taken from B to 0, and CDS 20*» E taken from 
C to D, required the magnitude of the angle C formed 
thereby ? 

The two bearings which form the angle are not taken 
from the angular point C ; Therefore, from rule 6, by 
reversing BCS 46° W to N 45° E, the angle C will then 
be composed of two bearings taken from that angular 
point, N 45° E, and S 20° E ; which bearing on the same 
side of different meridians, from rule 3, Art. 8, will be 
180° — 45° -I- 20° =115°, the magnitude of the required angle- 

The redimng of bearings and diatcmces to their northing 
or southing, and easting or westing, from the point of 
departure, 

(9.) Suppose it is required to know how far B is north- 
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ward of A. If SN represent the meridian, Aa will be the 
northing of B from A, and aB, or A5, will be its easting 
or what B is eastward of the meridian of the 
point A. 

If we pass from any point A to B (fig. 23), 
and from B to C, and from C to D, and 
from thence return to the point A again, our 
route will have as much southing as northing, 
and easting as westing ; that is, the southing 
will be equal to the northing, and the easting 
will be equal to the westing. Let SN repre- 
sent the meridian of A, the point of depar- 
ture; the northing of AB from that point 
* will be represented by Aa, the northing of 

ABO by A^, that of ABCD by Ac ; and as the northing 
of D from A is equal to Ac, the southing of A fiom D 

will be equal to Dc = cA; 
therefore the southing will 
be equal to the northing of 
ABCD A: Also let the westing 
of AB from the meridian of 
A be represented by aB, that 
of ABC by JO, that of ABCD 
by cD ; then as the westing of 
D from the meridian of A is 
equal to cD, the easting of A 
from D will be equal to «A 
= cD : Therefore the easting 
will be equal to the westing 
of ABCDA. 
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To find the northing or southing, and also the easting or 
westing^ of any given hearing and distance, 

(10.) EuLE. — Look in the traverse tables, under the 
degree answering to that of the bearing : and to the right, 
opposite the length of that bearing (in the column of dis- 
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tancea), will be found the quantity of northing or southing, 
according as the bearing is north or south, — ^and also the 
easting or westing, according qs the bearing is east or west. 

Note. — ^When the giyen distance consists of chains and links, and the 
angles of degrees and minutes, the method of finding the northing or 
sonthing, and the easting or westing, is given in Art. 59. 

Example I. — What is the northing and easting of the 
bearing and distance N 40° E 10 chains ? 

Look in the traverse tables, under 40°, and opposite 10 
chains, in the column of lengths, is found 7 chains 60 links 
of northing, and 6 chains 43 links of easting (the links are 
usually written after the chains as decimals, see next 
Example). 

Example II. — What is the northing and westing of N 
10° W 6*50 chains from the point of commencement, or 
point of departure ? 

Its northing is 6*40 chains, and its westing is 1*13 chains. 

Example III. — What is the southing and westing of 
S 79" W 7 80 chains from the point of departure ? 

Its southing is 1*39 chains, and its westing 7* 16 chains. 

Example IV- — What is the southing and westing of 
S 80° W 6 chains ? 

Its southing is 94 links, and its westing 5 36 chains. 

Example V. — What is the northing and westing ol 
N 40° W 8-60 chains ? 

Its northing is 650 chains, and its westing is 5*46 chains. 

Example VI. — What is the southing and easting of 
S 5** E 6 62 chains ? 

Its southing is 6*49 chains, and its easting is 66 links. 

Example VII. — In the following successive bearings and 
distances taken from the pit A to the pit B, N 50^ W 
10 chains, N 20° E 6 chains, and S 40° W 7 chains, I 
wish to know what denomination of bearing the pit B will 
have from A ; also the length of each ? 
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BSABnrOB. 


NOBTHINO 


80UTHINO. 


■ASnNQ. 


wwniioJ 


H 60° W 10 chains 
i N 20' E 6 „ 
S40*W7 , 


Chains. 
6-48 
4-70 


Chains. 
5-36 


Chains. 

in 


Chains. 
7-66 

4-50 


1118 
5-86 


1216 
1-71 


6-77 


10-46 

1 



Now, as the northing is greater than the southing hj 
6*77 chains, and the westing greater than the easting by 
10*46 chains, the pit will have 6*77 chains of northing, and 
10*46 chains of westing from A. 

Example VIII. — What is the northing and westing of 
the pit D from C, under the following bearings, N 20° B 
10 cliains, and S 60° W 6 chains ? 



BKARINOS. 


KORTHINO. 


SOUTHIKQ. 


KASTIKO. 


WE8TINO. 


N 20" E 10 chains 
S60'W6 „ 


Chains. 
9-40 


Chains. 

s'-oo 


Chains. 
3-42 


Chains. 

6-20 
8-42 


9-40 
8-00 


1-78 


6-40 


1 



The southing being taken from the northing, and the 
easting from the westing, the pit D will have 6*40 chains 
of northing, and 1*78 chains of westing, from the pit C. 

Example IX. — What is the northing and easting of B 
from A under the following successive bearings, S 20** W 
10 chains, N 6 chains, N 30° E 20 chains, and N 5° E 
8 chains ? 

The pit B will have 20*89 chains of northing, and 7*28 
shains of easting, from A. 

Digitized by VjjOOQiC 



THEOREliM. 25 

Surveying and recording hearings. 

(11.) Suppose the bearing of ABC to be required. Set 
the eircumferentor on A (the north being represented by 
N and the south by S) : then turning that p,Q ^^ 

part of the instrument having the fleur-de-lis 
from you, or towards B, turn the instrument 
until the object B is seen through, and cut by, 
the hair in the sights; and the angle NAB 
being the angle that the sights and line AB 
make with the magnetic meridian NS, will be 
the bearing of B from A, — suppose 30° ; which 
also being to the right side of the north 
meridian, will be N 30° E (see theorem 17): 
Then bring the instrument forward to B, and 
fix it there, directing the same sight at B 
towards C as was directed at A towards B * 
then observe the angle that BC makes with the 
magnetic meridian, — ^which suppose 25° NBC ; * 
and being to the left of the meridian, will be N. 25° W. 
In order to prove the work, and try the accuracy of the 
instrument when it is standing at B, apply the eye to that 
sight which was next B when it stood at A; then take the 
bearing of A from B, which, if found to be the reverse of 
B from A, shows the work so far is true. The bearing 
of B being taken, in like manner, from C, will prove the 
truth of the survey. Observe always to take the degrees 
of each bearing by the same end of the needle. 

(12.) Suppose the bearing of B from A, C from B, and 
D from C, to be required : Fix the instrument at A, with 
the fleur-de-lis towards B (the north being represented by 
N and the south by S) ; then take the bearing of B, as 
before-described,— which suppose to make an angle of 30° 
NAB to the right with the magnetic meridian, or N 
30° E ; remove the instrument to B, and take the bearing 
of C, — which suppose equal to 30° NBC to the left, 
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or N 80° W; then remove the instrument to C, and 
n6.2S. *a^© the bearing of D, — which sup- 
pose equal to 65° SCD to the left, or 
S 65° E: See below in the survey- 
book. 



From A to B, N. 30" E. 
B to C, N. 80** W. 
C to D, S. 65" E. 

Note. — This snrvey may be proved in the same 
manner as the preceding ; and the methods of 
plotting and protracting subterraneous surveys, 
with the descriptions of the instruments used for 
the purpose, are given in Arts. 23, 24, 25 and 
26, to which the student is referred, as it would 
greatly facilitate in these studies to lay down his 
work on paper, as soon after he has finished it 
as a proper opportunity presents itself ; all the 
instruments required, in the first instance, being 
'of equal parts, a protractor, and a T-square, 




a scale 



FIG 2 6 



(13.) Suppose the subterraneous working ABCDA, to 
be surveyed, beginning at the pit 
A: Fix the instrument at the 
centre of the pit A ; then let a 
person hold a lighted candle at 
B, being the utmost distance it 
can be seen through the sights 
of the instrument, the bearing of 
which being taken from A, sup- 
pose due south, or in the direc- 
tion of the magnetic meridian of 
A, — and its distance from A 
suppose 6*57 chains ; which place 
in the survey-book, as below: 
Kemove the instrument to B, where the candle stood, 
and direct the person to place the lighted candle at C ; 
then take its bearing from B, which suppose to make 
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an angle CBS of 80° with the magnetic meridian, or to bear 
S 80** W; and its distance being found 7*10 chains, remove 
the instrument to C, the lighted candle being removed to 
D ; then take its bearing and distance as before, which 
suppose N 10° W 5 chains; remove the instrument to 
D, and direct the lighted candle to be placed at the centre 
of the pit A, where the survey commenced ; then take its 
bearing from D, which suppose N 70° E 8-35 chains, — 
and the survey will be finished. 

A survey of a subterraneous working, commencing at the 
centre of the pit A. 



AB, S. 


. 6*57 chains. 


BC, S. 80» W. 


. . 7-10 „ 


CD, N. lO** W. . 


. . 5-00 „ 


DA, N. 70° E. . 


. . 8-35 „ 



This survey, which is composed of four sides, may be 
proved by adding together the degrees contained in the 
interior angles, which, if they amount to 360, the work 
will be right. — (See theorem 11). 

The proof — The magnitude of the angle DAB is 70° 
(see rule 1, art. 8) in the reducing of bearings into angles ; 
angle ABC is 180° - 80° /L CBS = 100°; angle BCD is 
80° + 10° = 90° (see rule 4, art. 8) ; and angle CDA is 
180° — 70° + 10° = 100° (see rule 3, art, 8).— 

Then Z. DAB = 70'' 
Z ABC = 100° 
Z BCD = 90' 
Z. CDA = lOO** 

860'' 

Also the proof may be made by finding the northing, 
southing, easting, and westing of all bearings and distances. 
If the southings are equal to the northings, and the west- 
ings equal to the eastings, then the work will be right.— 
(See Art. 9.) 
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C. L. 

Thus, S. . . 6 67 

S. 80** W. 7 10 

N. 10' W. 6 

N. 70- E. 8 35 


Northing, 


Southing. 


Easting. 


WasUng. 


Chains. 

4'-93 
2-87 


Chains. 
6-67 
1-23 


Chains. 
7-86 


Chains. 

6-98 
0-87 


7-80 


7-80 


7-86 


7-86 



Therefore the northings and southings being equal, as 
also the eastings and westings equal, the work is right. 

(14.) Suppose the bearing and distance of B from A, C 
from B, D from 0, F from D, G- from B, H from G, and I 
from H, are required. Fix the instrument at A, and take 
the bearing (as before described) of B from it, which sup- 
pose to be N 30® "W, and the distance 5*50 chains; set 
it down in the following survey-book ; also make a mark * 
with chalk at B, which mnst likewise be noted down, to 
return to. In order to take the bearings of C, D, and F, 
remove the instrument to B, and take the bearing of C 
from it, which suppose N 45® E, and distance 7 chains ; 
the bearing of D from C suppose N 50° W, and the 
distance 5 chains ; the bearing of F from D suppose N 
85® E, and distance 7 chains : Then bring the instrument 
from D to the chalk mark at B, and take the bearing of 
Q- from B, which suppose S 65® W, and distance 6*50 
chains ; the bearing of H from G- suppose N 10° "W, and 
distance 6 chains ; and lastly, the bearing of I from H 
suppose N. 60* E., and distance 4 chains. — See them pro- 
perly arranged in the following survey-book (p. 29) . 

Suppose the bearings and distances of B from the pit 
A, from B, D from C, F from D, G from F, H from 
G, P from H, and A from P, — also I from O, K from I, 
L from I, and M from L, are required, together with any 
remarkable circumstance that may be met with in the 
survey: Fix the instrument at A, directing a person to 
go with a lighted candle to B, and take the bearing and 
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FIG. 27. 



Commencing at A. 


Chains. 




N. 30' W. . . 


6-60 


toB. 


At B is a chalk 






mark * to re- 






turn to. 






N. 45" E. . . 


7-00 


toC. 


N. 50' W. . . 


6-00 


toD. 


N. Sf." E. . . 


7-00 


to P. 


Returns to the 






chalk mark * 






at B, and pro- 






ceeds to G, &c. 






S. 65« W. . . 


6-60 


toQ 


N. 10' W. . . 


6-00 


toH. 


N. 60' E. . . 


4-00 


to I. 




FIQ.28. 



distance of B from it, which suppose S 36** E 7 chains ; 
which insert in the survej-book. Also at a, 3 chains from 
A towards B, is the water- 
course from the pit R : Bring 
the instrument to B, and take 
the bearing and distance of 
the lighted candle at C, 
which suppose S 42® W 4 
chain. At J, 3 chains from B 
towards C, is the water-course 
from the pit F : Eemove the 
instrument to C, and take 
the bearing and distance of the 
light at D, which suppose S. 
75^. W. 10 chains. At 4 
chains from C towards D is a 
chalk mark * at O, to return 
to. Take the bearing and 
distance of F from D, which 
suppose N 42® W 7*60 chains, 
to a pit ; which note also down in the survey-book : Take 
the bearing and distance of G from F, which suppose N 
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42* E 5 chains : Take the bearing and distance of H from 
Q-, which suppose E 4 chains : Take the bearing and 
distance of P from H, which suppose N 9° E 4 chains. 
At 2 chains from H, towards P, is the pit It ; which note 
down in the survey-book. Take the bearing and distance 
of A from P, which suppose S. 69* E. 5'56 chains. Now 
return to the * mark at O, and fix the instrument there : 
Take the bearing and distance of the candle placed at I, 
which suppose S 10° W, 5 chains, and a chalk mark * 
to return to : Take the bearing and distance of K from I, 
which suppose S 80° E 6 chains. Eetum to the mark at 
I, and fix the instrument, and take the bearing and distance 
of L from it, which suppose S 40° W 4i chains : Take the 
bearing and distance of M from L, which suppose S 46* E 
4 chains, — and the survey will be finished. 

See the hearings and ditiances arranged in form of a Survey-book. 







Chains. 






Prom A to B 


S. 36° E. 


7-00 








At 


3-00 


from A is a, the water-conrse 
from the pit R. 




BtoC 


S. 42° W. 


4-00 


I 




At 


8-00 


from B is h, the wnter-conrae 
from the pit F. 


CtoD 


S. 75° W. 


10-00 








At 


4 00 


from C is 0, a chalk mark * 
to return to. 




DtoF 


N. 42° W. 


7-50 


and pit F. 




FtoG 


N. 42° E. 


.'i-OO 




atoH 


E. . . 


4-00 


' 


HtoP 


N. 9°E. 


4-00 






At 


2-00 


from H is the pit R. 




PtoA 


S. 69° E. 


5-56 


Return to the chalk mark * 














8tO. 




Otol 


S. 10° W. 


5-00 


At I is a chalk mark ♦ to 
return to. 




ItoK 


a 80° E. 


6 00 


Returned to the chalk mark * 
















at I. 




ItoL 


S. 40° W. 


4 00 






LtoM 


S. 46« B. 


4-00 
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(15.) Suppose a survey of the subterraneous working 
A.BODrGHPA see last fig., is required, to commence at 
the pit A : Proceed as in the last, recording each bearing 
and its respective distance in the following manner, as io 
the survey-book ; — 



THB SURVEY OOMMEHOINa AT THB PIT A. 







Chains. 


From A to B 


S. SC'* E. 


7-00 


BtoC 


S. 42'' W. 


4-00 


CtoD 


S. Tft* W. 


10 00 


DtoF 


N. 42'* W. 


7-60 


FtoG 


N. 42'' B. 


500 


GtoH 


E. . . . 


4 00 


HtoP 


N. 9'E. 


4-00 


PtoA 


s. ey E. 


6-56 



To prove this survey by theorem 12: The number of 
sides which the survey contains is 8 ; then the amount of 
all the angles contained in the figure is equal to 8x2 
X 90° — 4 X 90° = 1080°. Now from the rules of 
reducing bearings into angles (art. 8), Z. B = 102°, Z. C 
= 14r, L D 117^ Z. E = 96", Z a 132°, Z. B. z= 26r, 
Z P =-78°, and ii A s= 147°; whose sum is equal to 
1080°, as before : Therefore the survey is right. 

Also the same may be proved by taking the northing, 
southing, easting, and westing of the bearings (art. 9); 
which, if the southings are found equal to the northings, 
and the westings equal to the eastings, the survey will be 
right. 
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Bearing and Distance. 


Northing. 


Southing. 


Easting. 


WesUng. 1 


Chains. 


Chains. 


Chains. 


Chains. 


Chains. 


S. 36° E. 7-00 


... 


6-68 


4-21 




S. 42' W. 4-00 


... 


2-97 




2-68 


S. 75«W. 10-00 


... 


2-59 


... 


9-66 


N. 42'W. 7-60 


5-66 


••• 


... 


4-97 


N. 42« E. 6-00 


8-72 


..• 


3-35 


... 


E. . . . 


... 


... 


4-00 




N. 9* E. 4-00 


3-95 


... 


0-63 




S. 69« E. 6-66 


... 


2-00 


5-21 




13-22 


13-22 


17-31 


17-31 



The northiDgs and southmgs being equal, and the eastings 
and westings being also equal, the survey must be right. 

(16.) Suppose the subterraneous bearings and distances 
of the workings ABCDF, are required, commencing at 

the pit A ; and likewise 

F J^'^ the bearing and distance 

on the surface of a sink- 
ing pit Q- from the pit 
A : Fix the instrument 
at the centre of the pit 
A in the mine, and take 
the bearing and distance 
of B from it; also, of 
from B, D from C, 
and F from D ; then the 
survey under - ground 
will be completed. As- 
cend to the sui'face, and fix the instrument at the mouth 
of the pit A ; and having previously placed a mark at 
the pit Gh, take its bearing and distance from A, which 
insert in the survey-book. (Observe to take the bearing 
of Gh from the same point of the pit A, on the surface, 
that the subterraneous survey commenced under the sur- 
face, — so that the proper situation of F, or any other 
part of the subterraneous working, may be shown with 
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respect to the two pits.) If the bearing and distance oi 
the pit G from that of A cannot be got at once, bj the 
interposition of any building or other obstruction, it must 
be taken at two or three, or more, different bearings. 



THX SVSVEY OOMMBKOlNa AT THE PIT A. 







Chains* 


From A to B 


N. 30** W. 


6-60 


BtoC 


N. 46° E. 


7-00 


CtoD 


N. SO** W. 


6-00 


DtoF 


N. SS'* K. 
The bearing and dis- 
tance of the sinking 
pit Q from the pit 
A, taken on the 
surface. 


7 00 


A toG 


N. 46'* E. 


18-00 



(17.) Suppose the subterraneous workings CDFGHI 
KBLMOP are required to be surveyed, beginning at the 
pit A : Fix the instrument at A, and take the bearing and 
distance of the headways AC (as before shown), which 
suppose S 10° E 3-10 chains. At 80 links is a bord 1 to 
the right and left, holed into the headways each way ; at 
1'60 chains is a bord 2 to the right and left, holed each 
way ; at 2 40 chains is a bord 3 to the right, 1 chain to the 
face, and to the left holed into the headways. Take the 
■bearing and distance of Aa, which suppose S 80® W 1*60 
-chains : At 130 chains is a headways E to the right and 
left, and a mark * to return to. Take the bearing and 
distance of aGt, which suppose S. 70^ W. 1*80 chains : At 
*80 links is a headways b to the right, and a mark * to 
return to ; and at 1*20 chains is a headways V to the left, 
-and a mark + to return to. Take the bearing and distance 
of the headways ED (by fixing the instrument at the mark 
-at E), which suppose S 8® W 2*60 chains : At 70 links is a 
bord 4 to the right and left, and holed each way ; at 1'50 
chains is a bord 5 to the right and left, and holed each 
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way. Take the bearing and distance of the headways VF 
(by fixing the instrument at the mark at V), which suppose 




8 10** W 2 40 chains : At 80 links is a bord 6 to the right 
1*30 chains to the face, and to the left holed into the head- 
ways ; at 1*60 chains is a bord 7 to the right 1 chain to the 
i&ce, and to the left holed into the headways. Take the 
bearing and distance of the headways AK (by fixing th» 
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insfcrument at A), which suppose N 10^ W 4*20 chains : 
At 80 links is a bord 8 to the right and left, and holed into 
the headways each way ; at 1*70 chains is a bord 9 to the 
right and left, and holed into the headways each way ; at 
2*50 chains is a bord 10 to the right and left, Und holed 
into the headways each way ; at 3*30 chains is a bord 11 
to the right, and holed into the headways, — and none to 
the left. Take the bearing and distance of the headways 
BI (by fixing the instrument at the mark at B), which 
suppose N 2^ W 3 chains : At 80 links is a bord 12 to the 
right and left, and holed into the headways each way ; at 
1'60 chains is a bord 13 to the right and left, and holed 
into the headways each way ; at 2*40 chains is a bord 14 to 
the right and left, and holed into the headways each way. 
Take the bearing and distance of the headways hK (by 
fixing the instrument at the mark at h), which suppose 
N 1° W 5 chains : At 80 links is a bord 15 holed into 
the headways to the right, and to the left 90 links to the 
face;, at 170 chains is a bord 16 holed into the headways 
to the right, and to the left 60 links to the face ; at 2 55 
chains is a bord 17 holed into the headways to the right, 
and to the left 60 links to the face ; at 3'40 chains is a bord 
18 to the right 50 links to the face, and to the left 55 links 
to the face. Take the bearing and distance of AM (by 
fixing the instrument at A), which suppose N 85° E 2*80 
chains : At 1*30 chains is a headways X to the right and 
to the left, and a mark + to return to ; at 2*50 chains is a 
headways Q to the right and to the left, and a mark * to 
return to. Take the bearing and distance of the head- 
ways XP (by fixing the instrument at the mark X), which 
suppose S 5° E 3* 10 chains : At 75 links is a bord 19 to 
the right and left, and holed into the headways each way ; 
at 1*60 chains is a bord 20 to the right and left, and holed 
into the headways each way ; at 2*40 chains is a bord 21 
to the right, and holed into the headways, — and none to 
the left. Take the bearing and distance of the headways 

D 
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QO (by fixing the mBtnunent at the mark Q), which suppose 
S 4"" E 2 30 chains: At 80 links is a bord 22 to the right, 
and holed into the headways, and to the left 40 links to the 
face ; at 1*60 chains is a bord 23 to the right, holed into the 
headways* — and none to the left. Take the bearing and 
distance of the headways XYZB (by fixing the instrument 
at the mark X), which suppose from X to Y N 2^ W 2*80 
chains : At 90 links is a bord 24 to the right and left, and 
holed into the headways each way ; at 1*70 chains is a bord 
25 to the right and left, and holed into the headways each 
way ; at 2*60 chains is a bord 26 to the right and left, and 
holed into the headways each. Take the bearing and dis- 
tance of YZ (by fixing the instrument at Y), which suppose 
N 5' W 2 chains : At 60 links is a bord 27 to the left, 
holed into the headways, — and none to the right ; at 1*50 
chains is a bord 28 to the left 30 links, and none to the 
right. Take the bearing and distance of ZB (by fixing the 
instrument at Z), which suppose N 3** W 2*30 chains, to 
a pit B. Lastly, take the bearing and distance of the head- 
ways QL (by fixing the instrument at the mark Q), which 
suppose N 2° W 3*60 chains : At 80 links is a bord 29 
to the left, holed into the headways, and to the right 30 
links to the face ; at 1 link is a bord 30 to the left, holed 
into the headways, and to the right 20 links to the face ; at 
2'60 chains is a bord 31 to the left, holed into the head- 
ways, and none to the right.— -See the survey-booky where 
the whole is recorded : — 
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A 8URTBT OF A PIT*S WORKUTOS, COMMBNOIKO AT THB PIT A 



BMurings. 


Bemarks to Left. 


Dtet 


Remarks to Bight 








Chains. 






8. 10' B. 




3-10 


. 


AG 




Bord holed 


0-80 


Bord h)led 






Bord holed . . . 


1-60 


Bord holed 






Bord holed 


2-40 


Bord 1 chaittfrom the 
headways 




S. 80' W. 




1-60 


. 


Aa 




Headways 


1-30 


Headways 






And a chalk mark * 










at R to return to 








S. 70" W. 


Headways V, and a 
chalk mark * to 
return to 


1-80 
0-80 

1-20 


A headways &, and a 
chalk mark * to 
return to 


aG 


S. 8° W. 


. . . • • 


2-50 


. • 


RD 




Bord holed 


070 


Bord holed 






Bord holed. . . 


0-60 


Bord holed 






Returned to the mark 










• atV 








S. 10* W. 


• • • • • 


2-40 


> « . • 


VF 




Bord holed . . . 


0-80 


Bord 1-30 chain from 
the headways 






Bord holed 


1-60 


Bord 1 chain from the 
headways 






Returned to the pit A 








N.IO'W. 


• • 


4-20 


• . . . 


AK 




Bord holed 


0-80 


Bord holed 






Bord holed . . . 


1-70 


Bord holed 






Bord holed . 


2-50 


Bord holed 






None .... 


3-30 


Bord holed 






Returned to the mark 










« atR 








N. 2* W. 


• • • . 


3-00 


. . • . 


RI 




Bord holed. . . 


0-80 


Bord holed 


' 




Bord holed 


1-60 


Bord holed 






Bord holed . . . 


2-40 


Bord holed 






Returned to the mark 










* at 6 








N. rw. 




5-00 


.... 


hR 




Bord 90 links from 


0-80 


Bord holed 






the headways 










Bord 60 links from 


1-70 


Bord holed 






the headways 




<rt=3 i. 
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BearingB. 


Remarka to Left 


Dist. 


Remarks to Bight 








Chains. 








Bord 60 linkR from 


2-55 


Bord holed 




1 


the headways 










Bord 55 links from 


8-40 


Bord 50 links frY>m 






the headways 




the headways 






Betumed to the pit A 








ir. 86^B. 




2-80 


• • • • 


AM 




Headways 


1-80 


Headways 






And a chalk mark * 










at X to return to 










Headways 


2-50 


Headways 






And a chalk mark « 










at Q to return to 










Betumed to the mark 










« atX 








8. 5"B. 


• • • • • 


8-10 


• . • 


XP 




Bord holed 


0-76 


Bord holed 






Bold holed . . . 


1-60 


Bord holed 






None . 


2-40 


Bord holed 






Betumed to the mark 










* atQ 








8. 4** B. 


< • • • • 


2-80 


• • • • 


QO 




Bord 40 links from 


0-80 


Boi-d holed 






the headways 










None . 


1-60 


Bord holed 






Betumed to the mark 










» atX 








N. 2* W. 


• • • • • 


2-80 


• • • • 


XY 




Bord holed . 


0-90 


Bord holed 






Bord holed . . . 


170 


Bord holed 




' 


Bord holed . 


2-60 


Bord holed 




N. 6- W. 


• 


2 00 


• • . . 


Y2 




Bord holed . 


0-60 


None 






Bord 30 links from 


1-60 


None 






the headways 








N. 8' W. 


Betumed to the mark 
« atQ 


2-80 


To pit B 


ZB 


N. 2« W. 


• • 


8-60 


• • • 


QL 




Bord holed 


0-80 


Bord 80 links from 
the headways 






Bord holed . . . 


1-70 


Bord 20 links from 
the headways 


1 




Bord holed 


2-60 


None 





Note. — When marks are made to he returned to in the survey, observe 
that they are returned to, otherwise the survey will be defective ; and 
when the new method of taking the angles, given in Arts. 20 and 21, Is 
adopted, the angles, thus taken, must be inserted instead of the bearings^ 
the column being headed "angles" instead of "bearings," 
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The Baek-Sighi. 

(18.) Suppose the bearing and distance of B from the 
pit A is required : Fix the instrument at B, instead of A 
(keeping the same sight foremost, \ ^ 

and pointing towards J, when it is 
placed in tue situation of B, as if 
it bad been placed in the situation 
of A, for the purpose of taking the 
bearing of B) ; then apply the eye 
at the sight furthest distant from A, 
turning the same until the light at 
the pit A is cut by the perpendi- 
cular hair in the other; observe 
then the bearing of A from B, 
which, suppose S 30^ E, on being 
reversed (see p. 17), will become N 30** W, for the bear- 
ing of B from A, — the distance, 
being measured, is found to be 8 
chains; making the bearing and 
distance of B from A N 30° W 
3 chains. 

Bearings taken in this way are 
taken in a direction contrary to 
the order of the survey, and the 
eye is applied at the contrary 
sight to that which it would be 
applied when direct bearings are 
taken. 

(19.) Suppose the bearing of 
ABCDFa and H is required, 
making use of the back-sight 
throughout the survey: Fix the 
instrument at B, instead of A, 
directing that sight towards A 
which, in the situation of A, would have been hindmost, 
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in the manner before directed; then the bearing A 
from B being found to be N 45*' E, on being reversed 
makes S 46® W, the bearing of B from A, which enter 
into the survey-book. The instrument standing at B, turn 
that sight towards G which pointed to a, and take the bear- 
ing of C from B, which being found N 75® W, enter the 
same into the survey-book, without reversing, as it is not a 
backsight, , Bemove the instrument from B to D, and direct 
the sight back to from D, in the same manner as from B 
to A : The bearing then of C from D being found S l(f W, 
which, being reversed, will be N 10® B, the bearing of D 
from C, — which enter into the survey-book. Then take the 
bearing of F from D, which being found N 80® E, enter 
the same into the survey-book, without reversing. Lastly, 
remove the instrument to Gt; then take the back-sight 
from Q- to P, which being found S 16® E, on being re- 
versed will be N 15® W, the bearing of Q- from P, — which 
\eing entered into the survey-book, then take the bearing 
if H from Or ; which suppose N 80® E, — which enter also 
into the survey-book, without reversing, and the survey is 
finished. — ^By this mode of taking bearings, the instrument 
is only removed half the number of times it would otherwise 
be, were the back-sights not taken. 

SnBVHT-BOOK. 

The bearing of B from A, S. 45** W. 
„ C from B, N. 75* W. 

D from 0, N. 10* E. 
„ J? from D, N. 80' B. 

„ from F, N. 16' W. 

M HfromG, N. SO^'B. 
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PART II. 

« 

ON 8UEVBTING SUBTERRANEOUS EXCAVA- 
TIONS WITHOUT THE GENERAL USE OF 
THE NEEDLE. 

It has long been found that the conducting of subter- 
raneous surveys requires strict attention in guarding against 
the presence of ferruginous substances, which exist in almost 
all mines, and which, it is well known, affect the magnetic 
needle, so as to cause it to give erroneous indications. On 
this account Mr. Fenwick was induced, as long ago as 1822 
(when the second edition of his work was published), to 
suggest to the surveyor of mines the following new method, 
in which the needle has no control except in the first 
departure. 

The use of the instrument.* 

Suppose the subterraneous excavation ABCDEF to be^ 
surveyed beginning at the pit A, and terminating at the 
pitF. 

(20.) Place the instrument at B, and turning it until the 
vanes at zero cut the lighted candle at the centre of the 
pit A, which suppose N 65® E ; and suppose AB to be 
3 chains, the fixed sight at (P still remaining as before ; 
screw the instrument fast, and turn the moveable sights so 
as to cut a candle placed at C, taking care that the instru- 

* The improved Oircamferentor, by Blliott Brothers, 80, Strand, London, 
which is still much osed, especially in secondary mining surreys; but 
the modem improved theodolite is much to be preferred. See Heather*$ 
Treatise on Mathematical InSlrwmentSj Wealds Series, 
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ment has remained immoyable. If so, read off the angle, 
which the index makes with the moveable circle, which sup- 



FIG. 88 




pose 120° ; then the angle ABC is 120*, that is, the excava- 
tions BC and AB make an angle of 120°. Eemoving the 
instrument to C, turn the sights and index so as to cut 
the candle at B, keeping the instrument immovable ; then 
turn the sights to the candle at D, reading off the angle 
BCD, which suppose 80**; and measure CB, which call 
5 chains. Remove the instrument next to D, measuring 
the distance CD, which call 3 chains ; and turn the sights 
and index to the candle at C, the instrument, as before, 
being kept immovable ; turn the sights to the candle E, 
observe the angle CDE, which suppose 70°, and let the 
distance DB be 4 chains. Itemove the instrument to E, 
and turn the sight and index to the candle at D, keeping 
the instrument immovable; turn the sight to the candle 
at E, and observing the angle DEF = 160° ; lastly, measure 
the distance EF, which call 6 chains, and the survey is 
completed. 

The following method of conducting subterraneous survey 
entirely without the use of the magnetic needle, was sug- 
gested by Mr. T. Baker (who has now made the present 
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additions and improvements to the new edition of Mr. 
Penwick's " Subterraneous Surveying "), at least 35 years 
ago ; but it was ridiculed by the then colliery surveyors ; 
yet is now recommended and adopted by several scientific 
mining surveyors; among whom I may name Mr. H. 
Mackworth ; who has given more elaborate details for con- 
ducting these surveys than those in the preceding article : 
Mr. M.'s improvements on Mr. Baker's suggestion are 
given in the following article. 

(21.) To commence a survey without the magnetic needle, 
where there is only one shaft to the mine, the following 
plan should be adopted. Two thin copper wires, carrying 
heavy weights, must be suspended from a strong straight 
edge, at the surface of the shaft, and as near the edges of 
the shaft as not to touch them, the weights reaching nearly 
to the bottom of the shaft; while the weights must be 
immersed in buckets of water, or what would be still better, 
in vessels filled with mercury, to diminish oscillation, which 
will still continue, if the shaft is deep ; but in the latter 
case, for only a very short time. The observer standing 
behind the wires must next send a candle along the head- 
ing, as far as it can be seen, and have it fixed in a line with 
the wires. He should repeat the operation in the opposite 
direction, by placing a candle against one of the wires, 
that the whole may be checked by seeing that the three 
candles are exactly in a line. This line being the basis 
of the whole underground survey, must be permanently 
marked by four or more pegs driven into the roof, with 
nails in them, or by marks on cross timbers or masonry. 
S/Ctuming to tlje surface, permanent pegs should be placed 
at some chains' distance, on each side of the shaft, in a line 
with the wires, as Gt and H (see last fig). We then obtain 
a line on the surface exactly corresponding with the base 
line of our operation underground. The same process may 
be adopted, if there is more than one shaft to a mine ; but 
it is not generally desirable to repeat it at more than one 
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shaft. A few hours' labour in getting the fundamental 
iines permanently fixed and connected, before commencing 
the survey, is afterwards well repaid. 

The angular instrument used for this purpose ought to 
be the modern improved theodolite (see the foot-note to 
last article). Three tripods should be provided, and two 
lamps on stands, fitting on the tripod, of such a height that, 
when the lamp is replaced by the theodolite, the fulcrum 
of the axis of the telescope must be of the same height as 
the top of the wick in the lamp, a tripod with a lamp being 
placed under the centre of the shaft, at some well-marked 
station ; the second tripod is fixed with the theodolite upon 
it, as far along the base-line as the light at the bottom of 
the shaft can be seen. The theodolite is clamped to zero. 
The third tripod with the other lamp on it, is sent as far 
forward as the light can be seen from the theodolite. The 
depth of the top of the wick in the first lamp below the top 
of the shaft having been ascertained, we carry on a series 
of levelling with the vertical arc of the theodolite all 
through the mine, at the same time as the horizontal 
angles and the measurement of the lines are taken. The 
telescope of the theodolite being directed to the top of the 
wick of the first lamp, the angle of elevation or depression 
is read. The lower limb beitig then clamped, and the upper 
relaxed, the horizontal angle is then read to the second 
lamp, and at the same time its angle of elevation or depres- 
sion is read. The distance having been carefully measured, 
the first tripod is taken up, and carried forward beyond the 
third tripod, a lamp is placed on the second tripod, and the 
theodolite on the third tripod, when the observation of 
the angles are repeated as before. 

(22.) The leading feature of Mr. A. Beauland's plan 
(see ** Mining Surveys, Institute of Mining Engineers, 
Newcastle-upon-Tyne ") consists in a method of fixing a 
bearing, or meridian line at the bottom of the pit, the 
direction of which is determined, either with reference to 
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the true meridian, or with respect to some line arbitrarily 
fixed on the surface, as PQ, fig. to Art. 20. By this means 
the underground survey can be commenced, and carried 
forward to any extent, by means of the theodolite, and is 
properly connected with the surface, the whole process 
being effected without the aid of the magnetic compass. 

This method is Mr. B.'s own invention, or, at least, he is 
not aware that the idea has ever been carried out before, or 
has ever occurred to any one else, though of course it is 
quite possible that he may not be the first person who has 
thought of such a plan. 

The process is effected by means of a powerful transit 
instrument, mounted in the line of the shafb, either at the 
top or bottom as may be most convenient. For simplicity, 
suppose the instrument to be at the top of the shaft. It 
is fixed and properly adjusted on a very firm support, 
which must be so arranged as not to interrupt the view 
of the telescope, when pointed vertically down the shaft. 

Two marks are then fixed at the bottom of the pit, as 
nearly as may be in the same vertical plane as the transit, 
so that each of them can be seen through the telescope, 
and appear in the centre of the field of view. These marks 
are rendered visible by the light of a strong lamp reflected 
upwards, and are likewise so arranged that both can be 
seen by a theodolite placed at the bottom in a horizontal 
line with them. They are made as small as will allow of 
their being observed by the transit at the top, and are of 
such form that they con be bisected by the wires with 
great precision, the marks being as far apart as possible. 

If now, on pointing the instrument downwards, each of 
ihe marks be exactly bisected by the middle wire, it is 
9vident that the horizontal line, in which the marks are 
placed, coincides with the vertical plane of the instrument, 
and is, therefore, parallel to the position of the telescope 
when pointed horizontally. In this case, therefore, we 
have two lines, one at the top of the shaft, represented by 
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the optical axis of the telescope when pointed horizontally 
the other the line joining the centres of the two illuminated 
marks at the bottom, and the bearing of the instrument 
beingf determined, either with respect" to the meridian, or 
to some determinate line, which can be connected with the 
surface survey, that of the line of direction of the marks 
below is ascertained at the same time. 

This, however, is on the supposition, that each of the 
marks is seen precisely in the centre of the telescope. If 
this condition is not exactly fulfilled, the marks being a 
little out of the centre of the field of view, the apparent 
distance of each mark from the middle wire is accurately 
measured by a micrometer, or some other means, and from 
these distances, the angular deviation of the line of the 
marks from the plane of the instrument is determined by 
calculation. Having found the amount of this deviation, 
the bearing of the line of marks is at once deduced from that 
of the instrument, and the connection between the surface 
and underground survey, made as in the former case. 

It is necessary, in order to complete the process, that 
permanent marks should be fixed above and below, the 
marks above ground being set out in some given direction, 
with respect to the plane of the telescope; those below, 
with respect to the illuminated marks, which, as well as 
the instrument, must be removed from their places in the 
line of the shaft, before the colliery can resume working. 

Wherever the nature of the ground, or erections on the 
surface, admit of it, marks may be placed at once in the 
direction of the instrument above being set out in any 
convenient positions, coinciding with the middle wire of 
the telescope. These permanent marks should of course be 
placed so that one of them can be seen from the other, it 
is also desirable to have them conveniently placed for the 
commencement of the surface survey. 

Where, however, it is not practicable to set out a line in 
the direction of the transit, owing to obstructions, some 
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other direction must be taken, one mark being fixed in the 
line of the instrument, and the other at any point at a con- 
venient distance, and visible from the first. The direction 
of the permanent line will, of course, be determined with 
respect to that of the transit, by setting up the theodolite 
at the nearer station, and measuring the angle between the 
direction of the transit and that of the further station. 

The permanent marks fixed at the bottom of the pit are 
fixed in like manner, and their direction determined from 
that of the illuminated marks, by the aid of the theodolite, 
which is placed at some point near the shaft, in the line of 
the illuminated marks, and from which a more distant point 
can be seen. A permanent mark is then fixed at the place 
occupied by the theodolite, and another at the more distant 
point referred to, which may be chosen convenient for the 
commencement of the underground survey. 

Mr. A. B. has thus endeavoured to explain, somewhat 
briefly, but he trusts with sufficient distinctness, the method 
by which the underground survey may be connected with 
the surface. It will scarcely be necessary for him to 
observe, that the whole process is one requiring great care, 
and an intimate acquaintance with the use and manipula- 
tion of the instruments, such as can scarcely be acquired 
without considerable expense. With proper management, 
however, and a transit of sufficient size and power, he believes 
the bearing may generally be fixed at the bottom of the pit 
without any error exceeding one minute of an arc, a degree 
of precision amply sufficient for all practical purposes. 

On plotting subterraneous surveys. 

(23.) Plotting may be divided into two kinds : The first 
kind, the communicating of bearings and distances of a 
subterraneous survey to paper, for the purpose of planning 
the same ; the second kind, the manner of running on the 
surface of the earth the different bearings or angles and 
distances, in the same order as they were taken under- 
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ground in the survey. In the first mode, the protractor, 
for setting off the angles contained in each bearing, and 
a scale of chains and links, for transferring the distances, 
are requisite ; and in the second mode, the circumferentor 
or theodolite, and Qunter's chain. Observe, in running off 
the bearings on the surface, that the same instrument be 
made use of as in the subterraneous survey ; and also let 
the same end of the needle, when used, determine the 
angles of the bearings as determined them under-ground. 
This last precaution is not necessary when the magnetic 
needle is not used. 

(24.) Let ABCD represent a protractor, which is a cir- 
cular rim of brass, and E its centre, of about 9 inches 

diameter, divided into 
degrees, and each de- 
gree in quarters of a 
degree, com m encing 
from the north and 
south points A and B 
and numbered up to 
90° ate and D. Also 
a5{? represents a semi« 
circular protractor, 
which for many pur- 
poses, is more com- 
modious than the 
circular one, ah re- 
presenting the meri- 
dian, and e its centre. 
These instruments 
are manufactured by 
Messrs. Elliott Bro- 
thers, 80, Strand, 
London. 

In using this in- 
strument in plotting bearings, the meridian line AB or ah^ 
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*uu8t be applied to the assumed meridian line drawn on 
uaper; and if a line "Ee is drawn from the centre E, through 
the 50th degree or division from B to C, supposing AB 
the meridian, A the north, and B the south ; then E0 will 
be N 50'' W (see theorem 17), and the line "Ef passing 
through the 20th degree or division, will be N 20® B. 

(25.) Suppose the following bearings and distances 
to be plotted on paper — 

AB, N. 45** W. • . . 10 chaina. 
BG, N. lO'^B. . . . 7 „ 
CD, S. 60* B. . . .6 „ 

Proceed thus : — 

Draw the meridian line NS on the paper where the work 
has to be plotted, N for north, and S for south ; then fix on 
any place on that meridian line for the commencement of 
the work, as at the pit A; apply the meridian line 
AB of the protractor on the as- 
sumed meridian, with its centre 
£ on A ; let ne^w represent the 
protractor, n corresponding with 
N the north, and s with S the 
south, — e will represent the ea«t, 
and w the west; then draw the 
line AB from the centre of the 
protractor at A through the 45th 
degree from n towards w, or west, 
and it will represent N 45° W : 
Also from the scale of chains 
take 10 with the compasses, 
and setting the same fioni A 
to B, and AB will represent 
the first bearing and distance N 
45° W, 10 chains : by the assist- 
ance of a parallel ruler, or any 
other method, draw the second meridian line ns, through 
B, parallel to that drawn through A ; apply the protractor 
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as before directed, with its centre on the point B ; draw 
the line BO from the centre of the protractor at B, 
through the 10th degree from n towards e, and it will 
represent N 10^ E : Then from the scale of chains take 7 
with the compasses, setting the saine from B to C, and BO 
will represent the second bearing and distance ; then draw 
the third parallel line n* through ; apply the protractor 
as before, with its centre on ; draw the line OD through 
the 50th degree from 8 towards e, and it will represent 
S 60^ E : Then take 6 chains from the scale, setting the 
same from to D, and OD will represent the third bearing 
and distance ; — and the whole will be plotted. 

Note. — The student ought now to lay down on paper the several surreys, 
commencing at Art. 12, not only by the old method of bearings, taken by 
the magnetic needle, but also by the modem and more accurate methods, 
given in Arts. 20, 21, and 22 (the methods given in the several articles 
not di£fering materially except at the commencement of the surreys), that 
he may thus acquire a skilful and ready method of performing this impor- 
tant part of his profession. See the following article. 

(25a.) Let the following angles and distances, taken in a 
coal-mine, be laid down on paper (see fig. to Art. 20).. 

Let NS be the true meridian, obtained by making proper 
allowance for the magnetic variation ; and let the following 
distances be measured, and angles be taken in a coal-mine 
as below : — 



DI8TA50BS. 

AB = 3-12 chains. 
BO = 4-96 „ 
CD = 2-89 „ 



ANQLES. 

NAB= 6^39' 
ABC =z US'* 19' 
BCD = 79'' 16' 



DB = 4-17 „ I CDE = ei** 5' 

BP = 6-02 „ I DBF = 158'' 67' 

Draw the meridian line NS, N representing the north 
point, and let A in the line NS be the pit where the work 
is to commence ; lay off from the meridian line NS by the 
protractor, the angle NAB =64° 39', in the manner already 
directed ; and from a scale of eaual parts, lay off the dis- 
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fcance AB^d*12 chains, and extend the line, if necessary ; 
next apply the line AB of the protractor on the line AB 
on the plan, the centre E of the protractor being applied to 
the angular point B : then lay off the angle ABC=118*' 19' ; 
and the distance BCs4-96 chains ; apply the protractor to 
the line BC, as before directed, lay off the angle BGD= 
79° 16', and the distance CD =2*89 chains : lay off succes- 
sively the angles CDE = 6r 5' and DBF = 168^ 67', and the 
distances D£=4*l7 and EE = 6'02 chains; and the work 
will be completed, being a correct representation of the 
survey made in the mine. 

Next plot the surveys, given in Arts. 17, 18, and 19, by 
laying off the successive angles, as directed in Arts. 20 and 
21, the bearings being previously reduced to the angles, 
which every two successive distances make with one another 
by Art. 6. 

N<M, — ^In the second oolnmn of the suT^-book to Art. 17, the angles 
NAB, ABC, &o., must be entered, as shown in this article. 

Suppose the following subterraneous survey is to be 
plotted by the application of the T square :— 



N. 54-W. . 


. 10 chains. 


a 42'W. . 


. . 7 „ 


N. SO-W. . 


. . 6 „ 



(26.) On the drawing-board, or table ABCD, fix the 
paper ahedy on which the survey is to be plotted, and let 
SN represent the T square applied thereon, which also 
represents the magnetic meridian (N the north and S the 
south). Fix upon the point/ for the commencement of the 
work; apply the straight edge of the semicircular pro- 
tractor 9n against the arm of the T square NS, with its 
centre on the point/; then draw the line fg through the 
54th degree of the protractor from north to west, setting 
off the distance 10 chains &om fiog: Then fg is the first 
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FIG 



beanng and distance N 54° W 10 chains. !Elemove the T 
square along the line AC until its arm SN meets the point 
^, where it represents the magnetic meridian ; then apply 

the protractor as before- 
directed, with its centre 
on g ; draw the line gh 
through the 42nd degree . 
from south to west, setting 
off the distance 7 chain& 
from g ioh: and gh is the 
second bearing and distance 
S 42° W, 7 chains. Ee- 
move again the T square 
until its arm SN meets 
the point A, representing 
there the magnetic meridian; then apply the protractor 
with its centre on h; draw the line hh through the 
30fch degree from north to west, setting off the distance 
6 chains from A to h: And hh is the third and last bearing 
and distance N 30° W, 6 chains. The work being finished, 
take the paper off the board. 

(27.) In the following subterraneous survey fghh (see 
Eig. to last Article), I wish to know, by one single bearing 
and distance, the situation of h from ft 




fg, N. 54*W. 


. 10 chains. 


gh, S. 42» W. 


. . 7 „ 


Kk, N. 80* W. • 


. . « „ 



Protract the survey on the paper fixed to the drawing- 
board, as before-directed; then draw a line from /to*/ 
move the arm of the T square until it touches / forming 
therewith the magnetic meridian ; then apply the protractor 
with its centre at f, observing what division or degree the 
line/Jfe cuts which will be found to be the 71st nearly, 
which is the magnitude of the angle l^JIks Measure the 
distance to h from / by the same scale as the work was 
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plotted from, which distance is found to be 16*70 chains ; 
then from rule, Art. 4, the bearing of k from /will be found 
to be N 71* W, and its distance 16"70 chains 

(28.) In the following survey of the subterraneous work- 
ing ABCDF (see Fig. to Art. 16), driven from the pit A 
towards Q-, I wish to know the bearing that the workmen 
must proceed in from F to hit the pit Q-, and likewise the 
distance between F. and Gt ? 

Plot the survey from the given data in Art. 16, by the 
use of the T square ; also by laying off the several angles, 
as directed in Arts. 20 and 21, which will verify the survey. 

Then the bearing of the pit Gt from F, from rule. Art. 4, 
will be S 65* 30' E. Measure the length of the line FG by 
the same scale of equal parts as the work was protracted 
from — which is found to be 8*60 chains ; hence the bearing 
and distance of the subterraneous working from F, to hit 
the pit G-, must be S 65* 30* E 8'60 chains. 

AirOTHEB HBTHOD. 

Which may he thought more eligible than the preceding \for if 
any error is made in this method of plotting, it only affects 
the particular part where it occurs^ and is not carried 
throughout the remaining part of the work, as in the other 
methods already described, 

(29.) Suppose the following survey to be plotted accord- 
ing to this method : — 

Chains. 
AB, S. Se^'E. . . .7 00 
BO, S. 42* W. . . . 4-00 
CD, S. TS'* W. . . . 10-00 
DP, N. 42»W. . . . 7-50 

Prepare the survey by taking the northing, southing, 
easting and westing of all the bearings therein (see Art 10, 
ex. vii.), placing each separately in its respective column, 
in the following preparatory table : Thus the bearing and 
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distance AB, S 36** E, 7 chains, will, from the traverse 
tables, contain 5*66 chains of southing, and 412 chains of 
easting ; — and so of all the rest. 

The next thing is to determine the northing and south- 
ing of the bearings conjointly, from A the point of com- 
mencement of the survey: Thus let NS represenifc the 
magnetic meridian of A, the southing of the bearing AB 
S 36° E, 7 chains is 6*66 chains Aa ; which place in the 6th 
column of the preparatory table. The southing of the bear- 
ing BC, S 42° W, 4 chains is 2*97 chains ah, which, being 
added to 5*66 chains, makes 8*63 chains A.b for the south- 
ing of the bearings ABC ; which place in the 6th column : 
The southing of the bearing CD S 76** W, 10 chains is 2*59 

PIC 97 




chains bcy which, being added to 8*63 chains, makes 11*22 
chains Ac for the southing of the bearings ABCD ; which 
place in the 6th column : The next, DF, N 42** W 7*50 
chains, will produce 5*55 chains of northing ee from D, which, 
being^ubtracted from 11*22 chains, leaves 6*67 chains ie, 
the southing of the bearings ABCDE from the commence- 
ment A : Then determine the easting and westing distance of 
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tbe end of each bearing from the assumed meridian of the 
point A, or point of commencement. The easting of the 
bearing AB, which is S ZQ*" E, 7 chains from NS, the assumed 
meridian, will be found by the traverse tables to be 412 
chains oB ; which place in the 7th column of the following 
table : The westing of the bearing S 42° W, 4 chains from 
B will be found to be 2*68 chains /C, which, taken from the 
easting oB or hf ^'12 chains, leaves 1*44 chains, hC for the 
easting of the bearings ABC from NS, the assumed meri- 
dian of A : The westing of the bearing S 75** "W, 10 chains 
from C will be found to be 9*66 chains C^, from which take 
1*44 chains of easting 5C, leaves h^ or cD 822 chains for 
the westing of the bearings A BCD from NS : The westing 
of the bearing N 42"* W, 750 chains from D will be 
found to be 4*97 chains DZ, which, being added to 8*22 
chains cD, makes cl or eF 13*19 chains for the westing of the 
bearings ABCDF from NS. Now, to prepare the survey for 
plotting, the next thing is to assume another meridian, which 
shall be to the west of the westmost bearing of the survey 
frx)m NS ; and from this second meridian find the easting 
of the end of each bearing from it (see the 8th column of 
the table). The greatest westing of the bearing from NS 
is eF, or cl 13*19 chains : Suppose, then, this second assumed 
meridian line to be ns 14 chains AO west of the first meri- 
dian line NS, place the 14 chains at the top of the 8th 
column of the following table, which is the distance that 
the point A is eastward of ns : Then 14 chains ha + 4*12 
chains aB = 1812 chains AB, the distance that B is east of 
fi8; which place in the 8th column: Then 14 chains + 
1*44 chains bC = 15*44 chains ^0, the easting of C from 
ns : Then 14 chains — 8*22 chains oD = 5*78 chains oD, 
the easting of D from ns : Lastly, 14 chains — 13*19 chains 
e¥ = 81 links wiE, the easting of F from ns; which, being 
all entered in the 8th column of the following table, thi 
survey will be prepared for plotting. 
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In order to plot the survey, fix the paper on the drawing- 
board or table GKIK ; then draw the meridian line tu by 
the application of the T square, n representing the north 
and 8 the south ; let be the point for the commencement 
of the work, and from the 6th column of the table set off the 
different southings ; 1st, 5*66 chains Aa from to ^, being 
the southing of the bearing A.B ; 2dly, 8*63 chains Ah from 
O to Jt, the southing of the bearings and distances AB and 
BO ; 3rdly, 11'22 chains Ac from to o, the southing of the 
bearings and distances AB, BO, and CD ; and 4thly, 5*67 
chains Ae from O to m, the southing of the bearing and 
distances AB, BC, CD, and DF. This being done, apply the 
T square to the side G-K, its arm crossing the meridian line 
ns at right angles ; then from the 8th column of the table 
set off 14 chains of easting from to A, and A denotes the 
place of commencement of the survey, or point of departure : 
Move the T square down the side G-K until its arm comes 
to h : then set off 18*12 chains of easting from h to B, draw 
the line AB, and it represents the first bearing and dis- 
tance ; move the T square until the arm comes to h, then 
setting off 15*44 chains of easting from h to C, draw the 
line BC, and it represents the second bearing and distance ; 
move the T square to o, then setting off 5*78 chains of east- 
ing from to D, draw the line CD, and it represents the 
third bearing and distance ; more the T square to «i, then 
setting off 81 links of easting from m to E, draw the line 
DF, and it represents the fourth and last bearing and dis- 
tance. Then the whole survey will be plotted. 

Next plot this survey from the given data by laying off the 
several angles as directed in Arts. 20 and 21, the bearings 
being previously reduced to the angles which the successive 
distances make vnth one another by Art. 6 ; also plot the 
surveys, given in Arts. 80 and 31, in the same manner. 

(30.) Suppose the following subterraneous survey to be 
plotted, beginning at the pit A : — 
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GhaiiML 
AB, N. 42' B. 5-00 
BC, B. 4*00 

CD, N. 9* E. 4-00 
At 4 chains is a mark 
* to reiom to. 

DF, S. 69* B. 5-66 
Betunied to mark *. 

DG, S. 36' B. 7-00 
GH, S, 42* W. 4-00 



Prepare the survey for plotting, by taking the northing, 
southing, easting, and westing of each bearing fipom the 
traverse tables. 

The northing and easting of the first bearing and distance 
N 42° E, 5 chains, will be northing 3*72 chains, and easting 
8*35 chains (which see in the following preparatory table, 
together with the northing, southing, easting, and westing 
of all the others). Then find the northing and southing of 
the bearings conjointly from the commencement .of the sur- 
vey at the pit A, — which is had from the 2nd and 3rd 
column of the table : The northing of the first bearing and 
distance will be found to be 3-72 chains ; which place in the 
6fch column of the table : That of the second bearing and dis- 
' tance will be also 3*72 chains ; that of the third, 3 72 chains 
+ 3-95 = 7*67 chains ; and so of all the rest. Also take 
the easting and westing of each bearing and distance from 
the meridian of the pit A, — ^which is had from the 4th and 
5th column of the table : The easting of the first bear- 
ing and distance will be found 3*35 chains ; which place 
in the 7th column of the table : That of the second will be 
85 -f 4 chains = 7*35 chains of easting ; and so of all tho 
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rest : As from the 8th column of the table the end of each 
bearing in the survey will be east of the meridian NS of A ; 
therefore no other need be assumed. 

Fix the paper abed on the drawing-board or table IKLM ; 
draw a meridian line NS by the application of the T square,, 
and mark A for the pit, and commencement of the work ; 
then make a mark with the compasses at e, on the meridian 
line NS, 3*72 chains to the north of A (from the 6th column 
of the table), — which is the northing of the first and second 
bearing and distance : Make another at^ 7*67 chains from 
A to the north ; another at g, 6*67 chains ; another at h^ 1 
link to the north of A ; and another at h, 2*96 chains to the 
south of A : This being done, apply the T square to the 
side LI, its arm crossing the meridian NS at right angles, 
and corresponding with e; then set off from ^to B, 3*35 
chains of easting to the right (from the 8th column of the 
table), which is the easting of the first bearing and distance : 
Draw a line from A to B, and AB represents the first bearing 
and distance: Also set off from e to 0, 7*35 chains to the right, 
and draw the line BG : Bemove the arm of the T square to 
/, and set off from/ to D 7*98 chains to the right, and draw 
the line CD ; there make a mark * to return to : Bemove 
the I square to y, and set off from y to E 13*19 chains to 
the right, and draw the line DF : Bemove the T square to 
A, and set off from A to G- 17*31 chains to the right, and 
draw the line D& from the mark at D : Bemove the T 
square to h^ and set off from ib to H 14*63 chains to the 
right, and draw the line GH ;— and ABODEGH will repre- 
sent the survey protracted. 

(31.) An example showing that an error, committed 
during the time of plotting the survey after this method, 
is not communicated to the following part of the work : — 

Suppose the subterraneous survey ABODF is required 
to be plotted. 
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PIC 89 





ChainB. 


AB, S. 36* E. . 


. 7-00 


BC, S. 42* W. 


. 4-00 


CD, 8. 7C° W. . 


. 10-00 


DP, N. 42* W. . 


. 7-50 




(For Preparatory Table see next page.) 

Fix the paper ou the drawing-board G-HIK, and draw the 
assumed meridian NS 14 chains west of the meridian of A, 
which exceeds the greatest westing in the 6th column ; let 
O be the point thereon for the commencement of the work: 
Set off, from the 6th column of the table, the different 
southings from O to ab o, and d respectively ; and from the 
8th column of the same table set off the different eastings 
from O to A, from a to B, from 5 to C, from c to D, and 
from dto'E; and ABODF will represent the survey truly 
plotted. Now, suppose the plotter, in laying down the 
eastings in the 8th column of the table, commits an error, 
by setting off from the assumed meridian 25*44 chains be, 
instead of 15*44 chains 50, then the point will be 
removed to e, and BO will be represented by Be, and CD 
by eJ); therefore it appears, from inspecting the figure, 
that the error will cease at D, and the following bearings, 
be there ever so many, will be each in the same situation as 
if no such error had ever existed; which is a peculiar advan- 
tage in this mode of plotting. 
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The manner of reducing cmy number of hearings and diitanees 
into one hearing and distance. 

(82.) The practical miner will frequently find it neces- 
sary to have recourse to this mode of induction in the 
plotting of subterraneous surveys on the surface, for the 
purpose of determining their extent. As when the circum- 
ferentor is the only instrument used in such works, which 
in windy weather is both troublesome and fallacious, there- 
fore, if the whole survey can be reduced to one bearing and 
distance, or to such a number as may be thought necessary, 
the labour of protracting will be proportionally reduced, 
and the work more to be depended on. 

Suppose the following subterraneons survey ABCDF, to 
be reduced to one single bearing and distance from A 
toF:— 



Fie.40. 



AB, a ze" B. , 

BC, S. 42'' W. 
op, a 75^ w. . 
DP, N. 42' W. 




THH PRHPABATORT TABLE. 



Chains. 
AB, a 36* B. 700 

BC, a ir w. 4-00 

CD, a 76** W. 1000 
DP,N. 42*W. 7-60 


Northing. 


Soathlng. 


Basting. 


Westing. 


Chains. 
5-65 


Chains. 
5-66 
2 97 
2-59 


Chains. 
4-12 


Chains. 

2-68 
9'6e 
4-97 


6-55 

NPor 
Aa 


11-22 
6*55 


4-12 

NAor 
Fa 


17-31 
4-12 


5-67 


18-19 
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By taking the northings from the southings, leaves 5*67 
chains of southing of F from A; and by taking the eastings 
from the westings, leaves 13*19 chains of westing of F from 
the meridian of A, which form the triangle NAP ; of which 
NA 1319 chains, NF 6*67 chains, and the right L N, are 
given, to find the aide AF and Z NAF, which is done by 
trigonometry, as follows : — 

As NA 13-19 1*120245 

Is to radius 10-000000 

So is NP 6-67 . . . . ; -768683 

To tang. Z NAP 23* 16' . . 9*633338 

And as sine Z A 28* 16' . . 9-596316 

Is to NP 6*67 -763688 

So is radius 10*000000 

To AP 14-36 1-167268 



Or AF may be found thus: — Euclid, b. 1, p. 47, 

a 2 

v/ 1319 + 5-67 = 14-36 chains =z AF. 

Then 90^ - 23^ 15' = 66** 45' L FA*. Therefore the 
bearing and distance of F from A is S 66* 46' W, 14*36 
chains. 

Or the bearing and distance may be found instrumentally, 
if protracted on paper, by applying the protractor to the 
meridian line n*, with its centre on the angular point A, 
observing the magnitude of the L FA*, which will be found 
66® 45'; and, from theorem 17, the line AF will bear S 
66® 45' W. The distance may be measured by the scale 
and compasses. 

(33.) In a subterraneous survey ABCDF, commencing 
at the pit A, I wish to have the direct bearing and distance 
on the surface of F from A P 
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nG.4i. 



AB, N. 42*" R 
BG) B. • • 
CD, N. 9'B. 
DP, S. 69' R 



ChaiiiB. Q. 
. 5-00 




PREPARATOBT TABLH. 



Chains. 
N. 42» B. 6-00 
B. . . 4-00 
N. 9'B. 4-00 
S. 69'B. 6-56 


Northing. 


Southing. 


Beating. 


Worting. 


Chains. 
3-72 

8-'96 


Chains. 
200 


Chains. 
8-35 
4-00 
0-63 
5-21 


Chains. 


7-67 
2-00 


2-00 


13 19 


5-67 



Now the point E contams 6 chains 67 links of northing 
AG, and 13*19 chains of easting Q-F, from the commence- 
ment A of the survey : Therefore construct the triangle 
AG-F, the line NS representing the meridian, N the north, 
and S the south ; AG being given 6*67, and also GE 13*19, 
and the right Zl G, to determine AT and the Z. NAF. 

« i 

>/ 18-19 + 5*67 = 14-36 AP,or the distance of F from A. 

AmAB5'Q7 . . -758583 

Is to radiiifl .... 10*000000 
So is aP 18-19 . 1*120245 



To tang. Z A 68" 45' . 



10*366662 



Therefore the bearing and distance of F from A is N 
66^ 45' £, 14-36 chains ; and if that bearing and distance is 
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run off by a circumferentor and chain, on the surface fiom 
A, it will determine the point thereon immediately vertical 
to the point F in the subterraneous excavation. 

Also, if the different bearings and distances ABODE are 
protracted on paper, on which the triangle AGF is con- 
structed, beginning at the point A, and making the side AG 
the meridian, the end of the last bearing and distance DF 
will coincide with the angular point F of the triangle, if the 
survey is rightly protracted. 

(34.) In the subterraneous survey AB CDF GUI, com- 
mencing at the pit A, I wish to know the direct bearing and 
distance of the point D from A, and also the direct bearing 
and distance of the point H from A, so that a pit may be 
put down from the surface on each of those points ? 






Chains. 


AB, N. 42* E. . 


. . 5-00 


BC, E. . 


. 40C 


CD, N. 9'E. . 


. . 400 


DP, S. 69- R 


. 5*56 


FG, S. 36' E. . 


. . 7-00 


GH, s. ir W. . 


. 4-<>u 



(See Pieparaiory Table opposite.; 

The point D has from A 7*67 chains of northing Aa, and 
7*98 chains of easting aD ; and the point H has from 
A 2*96 chains of southing A5, and 14-63 chains of easting 

m. 

Construct the triangle AaD, and let Aa represent 7*67 
chains of northing, and oD 7*98 chains of easting; also 
construct the triangle A5H, and let Ah represent 2*96 chains 
of southing, and 6H 14i'63 chains of easting • The side AB 
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PREPARATORT TABLE. 



Chains. 

N. 42'' E. 5-00 

1 B. . . 4-00 

I N. 9^ E. 4-00 

1 

a 69'* E. 5-56 
S. 36" E. 7-00 
S. 42' W. 4-00 


Northingr. 


Southing. 


Easting. 


Westing, 


Chains. 
3-72 

3-95 


Chains. 

2-00 
5-66 
2-97 


Chains. 
3-35 
4-00 
0-63 


Chains. 
2'68 


7^67 


7-98 
6-21 
412 


7^67 


10^63 
7-67 


17-31 

2-68 


2-68 


2-96 


14-63 



and L NAD is required in the former triangle, and the side 
AH and L SAH in the latter. 



Then, as Aa 7-67. 
Xstoradins . . . . 
So is aD 7-98 


•884796 

10-000000 

•902003 


To tang. Z A 46' 8' 


10-017208 






9 2 

And V 7-67 + 7-98 = 


11 06 AD. 



Therefore the bearing and distance of a pit from A on 
the surface, to hit the point D under-ground, will be N 
46^ 8' E, 1106 chains. 



Also, as Kb 2-96 . 

Is to radins . . . . 

So is 6H 14-63 . 


-471292 

10-000000 

1-166244 


To tang. Z A 78' 33' . . 


10-698962 






2 2 

And V W'68 + 2-96 = 


14-92 AH. 



Oonsequentlj the bearing and distance of a pit from A 
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on the surface, to hit the point H under-ground, will be 
S 78*^ 33' B, 14-92 chains. 

(34«.) In the subterraneous survey ABCDEF, com- 
"dencing at the pit A, it is required to find the direct 
bearing and distance of the point F from A, so that a pit 
may be sunk from the surface to the point F (see Fig. to 
Art. 20), the required bearing being taken both from the 
meridian NS, and also from a well defined line GH, passing 
through the fixed marks G- and H and the shaft A, and 
corresponding to a line in the headway AB, determined in 
the manner pointed out in Articles 21 and 22. 

Let the distances be measured, and the angles be taken 
by the theodolite as below : — 



Distances. 


Angles. 


AB = 3*12 chains. 




BC = 4-96 „ 


ABO = 118' 34' 


CD = 2-89 „ 


BOD = 79' 16' 


DE = 4-17 „ 


ODE = 61* & 


EF = 6-02 „ 


DEF = 168** 67' 



Eeduce the angles at B, C, D and E to their bearings from 
QB. by Art. 3 ; then find the northing or southing and 
the easting or westing from the Traverse Table by Art. 59 ; 
then proceed as in Art. 84 to find Ay and Fy ; whence by 
trigonometry, as shown in the last-named Article, the 
bearing of F from the fixed line GH, and the distance AF, 
will be readily found. 

Next reduce the angles A, B, C, D and F to their bearing 
from NS, then find the northing or southing and easting 
or westing from the Traverse Table, and proceed as in 
Art. 34 to find Am and Ym ; whence by trigonometry, as 
already shown, the bearing of F from the meridian NS 
and the distance AF wUl be found. 

Or the bearings and distance in both cases may be found 
from the plan by measuring the angles Q-AF and NAF 
with the protractor, and the distance AF by the same scale 
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of equal parts as that with which the plan was laid down. 
By doing the work by all these methods its accuracy may 
be further verified. 

It would conduce much to the improvement of the 
student to plot the surveys in the following Articles 35 and 
36, by reducing the given bearings to the angles made by 
every two successive lines in each example, as practice of 
this kind will impart great facility in the exercise of his 
profession; and besides, enable him to reason for himself 
and not on every slight occasion to have recourse to 
authors. 

(35.) In the following subterraneous working ABCDF, 
beginning at the pit A, I wish to know the bearing and 
distance of the pit G from F, the bearing and distance of 
G from A being given : — 



FIG. 43. 








Ghaiiui. F 


AB, S. 80* W. . 


. 4-00 


BC, N. 60'' W. . 


. . 8-00 


CD, N. 60» E. . 


. 9-00 


DP, N. 53» W. . 


. . 8-00 


AO, N. 20« E. . 


. 2400 C< 
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PREPARATORY TABLE. 



Chains. 
S. 30' W. 4-00 
N. 50' W. 8-00 
N. 50' B. 9-00 
N. 63° W.- 8-00 

N. 20' E. 24-00 


Northing. 


Southing. 


Easting. 


Westing. 


b¥ 

- 


Chains. 

514 
5-79 
4-81 


Chains. 
3-46 


Chains.- 
6-89 


Chains. 
2-00 
613 

6'39 


15-74 
3-46 


3-46 

kb 
Aa 


6-89 
8-21 


14-62 
6-89 


12-28 
22-55 


7-63 

aQ or 

be 


10-27 



Then Aa 22*55 chains — Aft 12-28 chains = 10*27 chains 
ba or cOr, and Yb 7*63 chains + aOr or be 8*21 chains = 15*84 
chains Fc. 

The Z. nFGt, or bearing of the line FG from the mag- 
netic meridian w«, and the length of YGt are both wanted ; 
and the sides Yc, cG, and the right Zl e are given to find 

them. 

As Fc 15*84 .... 1-1997552 

Istoradins .... 10*0000000 

So IB Gc 10-27 . 1-0116704 



To co-tang. Z F 57' 3' 



9-8118152 



Which will be N 57® 3' E with the magnetic mendian ns. 

Also y/ 15*84 -f 10-27 = 18*87 FG. 
Therefore the bearing of the pit G from F will be 
N 57** 3' E, and the distance 18*87 chains. 

Fhtting on the awrfaee by the cireumferentor, or theodolite, 
(36.) In this mode of plotting the bearings and distances 
are run off on the surface of the earth in the same order as 
taken in the subterraneous survey. Great care must be 
taken in running the length of each bearing as nearly hori' 
zontal as can be, where the surface is uneven and declining. 
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— The first two examples show the different modes of 
commencing the plotting of a survey on the surface, by 
assuming a point to begin at; and the others following 
show the manner of avoiding an obstacle/ as a house, a lake, 
or any other thing that interferes with the line of survey. 

Let the following subterraneous survey be plotted on the 
surface, commencing at the centre of the pit A : — 



rJG.44- 





Chains. 


S. 46'' W. . 


. 6-00 


S. 80° W. 


. . 6-00 


N. 


. 5-00 


N. 70° E. 


. . 4-00 


N. 20* K . 


. 1000 




Fix the instrument as near the pit A as convenience will 
allow ; (observe to keep the same end of the instrument 
first in the plotting of the survey as was first in making it 
under-ground ; likewise the same end of the needle must 
determine the bearings in the plotting as determined them 
under-ground). Suppose a the place where the instrument 
is fixed, which is such a situation that, when the fore-sight 
is put in the direction of the first bearing, S 45° W, you 
may, by looking backward from a, cut exactly the centre of 
the pit A, the commencement of the survey, — otherwise the 
instrument is not placed in a proper situation. (This first 
point A is obtained by shifting the instrument either to the 
right or left, until it is in the situation before- mentioned.) — 
After the proper situation of the commencement of the 
survey is found, let tlie assistant take the chain, and 
running 6 chains from the centre of th^edP^tj«4u;^bi^l' 
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suppose to extend to B, then AB is the first bearing and 
distance plotted. Eemove the instriiment to B, and put 
the fore-sight in direction of S 80^ "W, measuring the dis- 
tance from B to C 6 chains ; then BC is the second bearing 
and distance. Bemove again the instrument to G, and 
put the foresight in direction of due north, measuring the 
distance from to D 5 chains; then CD is the third bearing 
and distance. Bemove again the instrument to D, and put 
the fore-sight in direction of N 70® E, measuring from D 
to F 4 chains ; then DF is the fourth bearing and distance. 
Lastly, remove the instrument to F, and putting the fore- 
sight in direction of N 2Xf £, measure 10 chains from 
F to G ; then FG is the fifth and last bearing and distance. 
If marks are made at B, C, D, F and Q-, they will represent 
on the surface the excavation with all its windings. 

(37.) Suppose the following subterraneous survey 
ABCDF, to be plotted on the surface, commencing at the 
centre of the pit A : — 

FIG.45. 




S. 30'' W. . 


. 4-00 


N. 50° W. 


. . 8-00 


N. 50° E. . 


. 9-00 


N. 53° W. 


. . 8-00 



Instead of following the same mode ot* commencement, 
as shown in the former example, make any place on the 
surface the point of commencement, as a (the same not 
being far distant from the pit A), and run off* from that 
iissumed point a the first bearing and distance, in t^#ame 
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maimer as if a was the centre of the pit A ; which first 
bearing and distance S 30® W 4 chains suppose to be 
represented by ab. Before the instrument is removed, 
from a take the bearing and distance of the centre of the 
pit A from a, which suppose S 30® E 3 chains aA, and 
insert it in the column of remarks in the survey-book (for 
fear it should be forgot), as a deflection from the line 
of the subterraneous survey; which deflection must be 
accounted for before the whole of the survey is plotted. 
Now remove the instrument to b, and there turn the sights 
in the direction of S S(f B, running off 3 chains, which let 
JB represent ; then the line AB represents the first bearing 
and distance as if taken from the centre of the pit A (the 
line of deflection Aa is now repaid). Remove the instru- 
ment from b to B, and proceed to run off the second bearing 
and distance N 50* W 8 chains BC, according to the 
method described in the last example. Eemove the instru- 
ment to C, and run off the third bearing and distance 
N 50° E 9 chains CD. Lastly remove the instrument to 
D, and run off the fourth bearing and distance N 53** W 
8 chains DF. And if marks are put up at BCD and E, 
they will represent the course of the subterraneous excava- 
tion on the surface. 

N'ote. — This survey ought also to be plotted by the new methods, given 
in Arts 20 and 21, in the manner directed in Art. 34a. 

To show the manner how to avoid an obstacle that interferes 
with the line of survey when plotting it on the surface of 
the earth, 

(38.) Suppose the following survey ABCD is to be 
plotted on the surface, commencing at the centre of the 
pit A : — 
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F1Q>»6 




S. 30'W. 

N. SO" W. 

■•] >A N. 60'' E. 



. 4-00 

800 

, 9 00 



Fix the instrument at the point a, as the assumed centre 
of the pit A, ^nd run off the first bearing and distance from 
thence, which suppose to extend to h ; then take the bearing 
and distance of A from a for the deflection, which note 
down in the column of remarks in the survey-book: suppose 
it to be S 30° E 3 chains : Then remove the instrument 
to hy and from thence run off S 30° E 3 chains 5B, and the 
line AB will be the first bearing and distance as run off 
from A. Remove the instrument to B, and proceed to plot 
the remaining part of the survey. Now the next bearing, 
N 60° "W, will be found to run over the lake e ; therefore, 
to avoid this obstruction, let the plotter extend the line Be 
to such a distance that, in running the second bearing 
from c, he may avoid the obstruction. Suppose this line 
Be to be due west 6 chains, which being noted down in the 
survey-book, remove the instrument to c, and from thence 
let the bearing N 60° W 8 chains be run, which suppose 
it to extend to d; then from d run off due east 6 chains 
(being the reverse of Be), which suppose to extend to C ; 
then BC will be the second bearing and distance. Hemove 
the instrument to C, and run off the third bearing and 
distance, which suppose to extend to D ; then CD will 
represent N 60° E 9 chains, and the whole is plotted. 

The obstruction at e may be more ^aailj ^,3\§ft4c ^^ 
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laying down the survey on paper, and drawing on it the 
lines AC AD, which must be measured, and their bearings 
from JSS found; thus the position of the points C and D 
may be determined ; also various other similar methods will 
readily suggest themselves to the student when the obstruc- 
tions are even more formidable than that at e. 

Inphtiing a survey^ either on paper or on the surface of the 
earthy it matters not whether we begin with the first or 
last bearing, the ending will be the same. 

(39.) Thus, suppose the subterraneous bearings and 
distances are required to be plotted, in order to determine 
on the surface the situation of the end D from the com- 
menceiiient A — 

FIG. 47. 













ChaijuL 




)c 


Ist, N. I0» W. . 


. 6 00 




/ 


2nd, N. 40' E. 


. . 7-00 


y 


// 


3rd, N. i5^ W. . 


. 6-00 


Y 


<: 



Suppose A the point or place of commencement, and run 
o^* from thence the first bearing and distance to B, then 
AB will represent N 10"* W 5 chains ; and from B run off 
the second bearing and distance to C, then BC will repre- 
sent N ¥f E 7 chains ; and from C run off the third 
bearing and distance to D, then CD will represent N 45° W 
6 chains, — and the whole is plotted in the order of the 
survey. Now, to plot the same in a manner contrary to 
the order of the survey, begin at the point A, and run cfl 
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the third bearing and distance N 45** "W 6 chains, — ^which 
let Ab represent ; run off from h the second bearing and 
distance N 4iO° E 7 chains be ; also run off from o the first 
bearing and distance N 10° W 6 chains cD ; which termi- 
nation will correspond with the point D in the former 
method, if the work be right. 

(40.) In the following subterraneous survey ABCDF, 
beginning at the pit A, I wish to have the same plotted on 
the surface^ in order to determine the bearing and distance 
of Ffrom A:— 

FIC48 






OhftincL 


AB, N. ir E. . 


. 600 


BO, E. . 


. i'QO 


CD, N. 9' E. . 


. 4-00 


DP, S. 69" E. 


. 5-56 



Commence the plotting on the surface according as 
directed in the former examples; and running off the 
bearing and distance AB N 42° E 5 chains, remove the 
instrument to B, and run off the bearing and distance BO 
due east 4 chains ; remove the instrument to C, and run 
off the bearing and distance CD N 9° B 4 chains ; lastly, 
remove the instrument to D, and run off the bearing and 
distance DE S 69^ E 5*56 chains, and there make a mark ; 
then return with the instrument to the pit A, and take the 
bearing of the mark at F, which suppose N 64° 44' E ; then 
measure the distance, which suppose 14*40 chains, which 
are the bearing and distance required. Or the circum- 
ferentor may be fixed at F instead of A, and the bearing 
of A taken from it ; which being reversed (see Art. 6), will 
become the bearing of F from A, the same as before. 

Note, — In many cases, where the surveyor is desirous of plotting th« 
-ibterraneons sanrey on the sur&ce, it will be best to make choice of a 
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lerel piece of ground, sufficiently large to contain the whole, and plot thi 
lame thereon, assuming a point of commencement in the most advantage* 
ons place. 

(41.) In the following survey of the subterraneous 
working ABCDF, driven from the pit A, I wish to know 
by what bearing the miner must be conducted from E, the 
extreme point of the excavation, just to hit the centre of 
the pit Gt ; and also what is the distance of Q- from F ? 

EIGi49 





Chains. 


AB, N; 30» W. . 


. 5-60 


BO, N. 45' E. 


. 7-00 


OD, N. 60' W. . 


, 5-00 


DP, N. 66° E. 


. 7-00 




Commence the plotting at the pit A on the surface, as 
before directed, running off the distances in direction of 
their respective bearings: When the whole is run o'ff to 
P, fix the instrument there, and take the bearing of the 
pit Gt from it, which suppose S 68° SO' E ; then measure, 
by the chain, the distance of Q- from F, which suppose 
8*60 chains, the direction and distance required to hit the 
pita. 

In the foregoing subterraneous survey, commencing &l 
the pit A, I wish to know the bearing and distance on the 
surface of F from A, without plotting the same P 

(42.) Eeduce the bearings and distances of the survey to 
their northing or southing, and easting or westing (see 
Art. 10, Ex. VII.), in order to obtain the denomination of 
bearing of F from the pit A. Thus : — ^ i 
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PKEPARATOBT TABLE. 



Ghftins. 
N. 30'' W. 6-60 
N. 46' E. 7-00 
N. 60° W. 6-00 
N. 65°B. 7-00 

1 


Northii3g. 


Southing:. 


Easting. 


Weatiug; 


Ghains. 
4-76 
4-96 
3-21 
2-96 


Ghains. 


Chains. 
4-96 
6-*34 


Chains. 
2-76 

3*81 


16-88 


11-29 
6-66 


6-56 


1 


4-73 



The denomination of bearing of the extreme part of the 
excavation F from the pit A is 15*88 chains of northing, and 
4'73 chains of easting. Therefore, 



As Aa 16*88 . 
Is to radius 
So is aP 4-73 

To tang. Z oAP 16° 36' 



1-2008606 

10-0000000 

•6748611 

9-4740106 



And V 16-88 + 4-73 = 16-66 = AF. 

Now fix the instrument at the pit A, and run off from 
thence the bearing and distance N 16° 35' E 16*56 chain?, 
and the situation of F, with respect to the pit A, will be 
had on the surface. 

(43.) In the workings of the pit A, see fig. 30 to 
Art. 17, 1 wish to know how far each bord or excavation 
opGtqrst is distant from the boundary cdfgmn P 

To obtain what is required, fix the circumferentor at the 
pit A, and survey in direction of AaG, VF, and 5H, which 
are the excavations next the boundary, — measuring the 
distance that each bord opQqrst is driven towards the 
boundary from the headways VF and JH, entering them^ 
according to the following form, in the survey-book. 
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SURTBT-BOOK. 



Bearings. 


Remarks to Left. 


Distance. 


Remarks to Ttight. 








Chains. 






S. 80' W. 


. 


1-60 


• . . 


Aa 


S. 70' W. 


A headways V, and a 
chalk mark + to 
return to. 

Returned to . 


1-80 
0-80 

1-20 


A headways b, and 
a chalk mark + to 
return to. 

mark + at V. 


aQ 


S. 10' W. 


• • . • 


2-40 
0-80 


Bordjp, 1-80 chains 
towards the boun- 
dary. 
Bord 0, lehainto- 


VP 






1-60 










waids ditto. 






Betumedto . 




mark + at h. 




N. 1' W. 

1 


Bord 9, 90 links to- 
wards the boundary 

Bord r, 60 links to- 
wards the boundary 

Bord s, 60 links to- 
wards the boundary 

Bord t, 55 links to- 
wards the boundary 


5-00 
0-80 

1-70 

2-65 

3-40 




&H 



Note. — The student must recollect to enter in this and all other surrey 
books in the first column the angles which erery two suocessiye lines is 
the survey make with one another when the new methods, given in Arts. 
20 and 21, are used ; besides, not only this survey, but also ^he following 
one, ought to be done without the use of the magnet. 

Now the survey underground being finished, fix the 
instrument at the pit A, on the surface, and run off the 
bearing and distance therefrom, in the order as taken 
underground, — ^the first S SCX* W. 1*60 chains Aa : Bemove 
the instrument to a, and run off the next bearing and 
distance S7(fW 1*80 chains aQ ; at 80 links make a mark 
on the surface, as represented by J; also at 1'20 chains 
make another, as represented by Y; and at G- make another. 
Then with the chain measure the distance Gtf^ which sup- 
pose 1*80 chains, which is the distance the excavation Q- is 
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Bhort of the boundary, — which must be recorded in the 
miner's book of memorandums. Eetum with the instru- 
ment to the mark made on the surface at V, and run oflf 
S l(f W 2*40 chains VF; at 80 links, in direction from 
V to F, run off the bord ^ 1'30 chains to the right, per- 
oendicular to the headways VF, and there make a mark 
at p : Then measure the distance pe, which suppose 1 chain, 
which is the distance of the bord p from the boundary, — 
which must be recorded. Also at 1*60 chains run off the 
bord 1 chain to the right, similar to the former, and make 
a mark at o : Then measure the distance od, which suppose 
70 links, which is the distance of the bord o from the 
boundary, — which-must also be recorded. Betum with the 
instrument to the mark made on the surface at b, and run 
off N 1® "W 6 chains 5H, and there make a mark : Then mea- 
sure the distance H», which suppose 80 links, which is the 
distance of the headways 5H from the boundary. At 80 
links, in the direction from ft to H, run off the bord q 90 
links to the left, perpendicular to the headways ftH, and 
there make a mark at q : Then measure the distance g^, 
which suppose 70 links, which is the distance of the bord q 
from the boundary. From 1*70 chains run off the bord r 
60 links to the left, and make a mark at r : Then measure the 
distance rh, which suppose I'lO chains, which will be the 
distance of the bord r from the boundary. From 2*55 
chains run off the bord 8 60 links to the left, and make a 
mark at s : Then measure the distance sk^ which suppose 
1*50 chains, which will be the distance of the bord s from 
the boundary. From 3*40 chains run off the bord t 55 links 
to the left, and make a mark at t: Then measure the 
distance tm, which suppose 1*80 chains, which will be the 
distance of the bord t from the boundary, — and the whole 
will be finished. 

(44.) In the following subterraneous survey ABCDF, 
commencing at the pit A, I wish to know the bearing and 
distance of F from A : — 
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ChaiiM. 


N. 30» W. 


. 5-50 


N. 46*R. . 


. . 7-00 


N. 50'' W. 


JOO 


N. 66'E. . 


. . 700 



i 

S3 



S 



S3 

1 



CO 



G« 



si* 
III 






It 



It 



^ p4 ^* « 



ci cq i-l 



6 ^ <=« 



{27 Jz; 



g 



.9 






^ o o o o 

a »p o o o 

^ M ^ M 

fc o is 



CO 



^ ^ S^' , 
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Fix the instrument at A, and run off the line Ad 15 
chains 88 links on the magnetic meridian of A (from the 
6fch column of the table), for the northing of F from A ; 
and also 4 chains 73 links d¥ (from the 7th column of the 
table), for the casting of F from the magnetic meridian of 
A : Then at F fix up a mark, and take its bearing and dis- 
tance from A, which suppose N 16° 85' B 16-66 chains, — 
which is the bearing and distance required. 

This mode of plotting will be tedious, and liable to error, 
particularly where the surface is uneven. 

The manner of making a survey where the subterraneous 
excavation declines from the horizon, 

(4j5.) In making surveys where the distances measured 
are not horizontal, but rising or falling, or both, it will be 
necessary for the surveyor to reduce all his measurements 
CO horizontal distances, which may be obtained by taking 
the angle that each separate distance makes with the 
horizon, noting the same down opposite its respective bear- 
ing, in a column made for that purpose m the survey-book. 

_ FIG 61 




Suppose Ae and ad to be lines parallel to the horizon, 
and AIDD is the undulating excavation which is to be 
surveyed, commencing at A ; let the bearing and distance 
taken in such a situation as that of Ah to be N 10° W 
5 chains, and the angle fAh which such excavation makes 
with the horizon to be 30° ; and another in such a situation 
as that of ftC N 20° W 6 chains, and the angle Cbe which 
it makes with the horizon to be 20° ; also another in the 
situation of CD N 20° E 12 chains, and the angle DCe 
which it makes with the horizon to be 10° ; — ^which bearings, 
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distances, &c., must be inserted in the following survey- 
book : — Thus, the first column containiog the bearings and 
declining distances, the second column the magnitude of 
the angle that each bearing forms with the horizon, and 
the third the declining distance of each bearing reduced by 
the traverse tables to horizontal distance. This third 
column may be made at the surveyor's leisure, but previous 
to its being plotted. 

Survey-Book. 



L 


2. 


3. 


Rising and falling 
distances. 


Angle that 

oacli bearing 

forms with the 

horizon. 


The horizontal distance 
of each bearing. 


Chains. 
N. 10°W. 5 00 
N. 20** W. 6-00 
N. 20" E. 12-00 


30" 
20" 
10' 


Chains. 
4-33 A/ or ab 
5-64 6c or C/ 

11-82 ,or cd 



I shall protract the survey first without reducing the 
declining measurements to horizontal FIG 52 

distances, from the first column of the 
foregoing survey-book ; and, secondly, 
by the same, reduced to horizontal 
distances, taken from the third column, 
— in order to show the error arising -, 
from the protracting of declining or 
hypothenusal distances. 

Without reducing the declining disr 
tances. — Let Ab represent N 10° W 5 
chains, 50 N 20" W 6 chains, and CD N 
20° E 12 chains ; then AbCD will re- 
present the survey protracted according 
to the first column of the survey- 
book. 

Where the declining lengths of each 
bearing are reduced to horizontal dis- 
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tance, — Let Ah' represent K 10* W 4-33 chams (from 
the 3rd column of the survey-hook), Vc N 20° W 5 64 chains, 
and cd N 20'' E 11-82^ chains; then Med will represent 
the true protraction, and A5CD the false one, — and dD 
will be the amount of the error. 

As it is common among practical miners, when plotting 
their surveys, to add a number of bearings and distances 
together, taking the mean sum of the degrees contained in 
the bearings so added for the common bearing of the whole, 
when they are all on the same side of the same meridian, — 
and the sum of the lengths of all the bearings for the 
length of the whole, — I shall therefore show the errors 
which result from such practices. 

(46.) Suppose AB N 30° W 10 chains, and BCN 50° W 
20 chains to be plotted. 



FIG. 53. 




Bi/ the false method. 
N. 30* W. . .10 chains. 



N. 60' W. 
2)80' 
N. 40** W. 



20 



30 



Now it appears that N 40° W 30 chains will be the oe«> 
mg and distance equal to both, by this method. 



[digitized by 



Google 



WITH OB WITHOUT THE USB OE TUE N££DL£. 86 

By the true method. 



N. 80' W. . 
N. 50* W. 


Chains. 

. 10-00 

. . 20-00 

Ka 


Northing. 


Westing. 


aO 


Chains. 

8-66 

12-86 


Chains. 

5 00 

15-32 


21-52 


20-32 



As 21-52 
Is to radius 
So is 20*32 

To tang. Z. aAO 43° 21' 



1-3328420 

10.0000000 

1-8079240 

9-9750820 



F.I.G, 64. 



And V 21-52 -f 20-32 = 29*59 chains = AC. 

Then N 43** 21' W 29-59 chains is the true bearing and 
distance of C from A, instead of N 40° W 30 chains ; — 
and the magnitude of the error will be their difference, t. e. 
30— 29 59=41 links; it is hence presumed that no sur- 
veyor will use the false method. 

A promisctwus collection of practical questions, 

(47.) Example I. — I wish to drive a drift or subter- 
raneous excavation from 
the point A to hit the 
pit C, which is on the 
other side of a river; 
now 1 run a line AB 
by the river side, N 85® 
B 20 chains long, which 
from the point A, I 
found to bear N 42° 
E, and also from the 
point B, I found C to 
bear N 30^ W ; I therefore desire to know what will be the 
length of the excavation or drift AO P 
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From the rules for reducing bearings into angles, Z.A 
= 43^ Z.B = 65^and /. 0=72°; therefore, by trigonometry, 
the excavation AC will be 19*05 chains in length. 

Example II. — There is a pit C (see last fig.), on the 
other side of a river, to which 1 wish to drive a drift from 
a given point ; I took the bearing of the pit C from A, 
which was N 42** E, and after running a line AB by the 
river side in direction of N 85° E 20 chains, I also took its 
bearing again from B, which I found to be N 30* W; now I 
demand to know imder what bearing I must set off a drift 
from a point D, 8 chains from A, along the line AB, so that 
I may hit C, — and also what will be the length of the drift 
DC? 

Z. A = 43^ Z B = 65°. The line DC, which is the direction 
of the drift or excavation, will be found to form an angle 
with the line DB of 65° 33', and the line DB forms au 
angle of 85° to the left of the north magnetic meridian ; 
therefore, fiom the rule for reducing augles into bearings 
(Art. 3), the drift DC will bear N 19° 27' E, and its length 
will be 14*29 chains. 

Example III. — There is an inaccessible point C (see fig. 
to Ex. I.), to which a drift is to be driven underground ; 
now the angle A is found to be 43°, the angle B = 65°, and 
the length of the drift AB = 20 chains: how far from A 
must a drift be set off to arrive at C by the shortest dis- 
tance possible P 

The shortest distance between AB and the point C is a 
line perpendicular to AB, let fall from the point C. 

The point, from which the drift DC must be driven, by 
the shortest distance possible, will be 13*94 chains from A, 
as required. 

Example 1Y. — 1 made a survey along the side of a hill 
from A to B, under the following bearings and distances 
VIZ., Aa N 75° E 20 chains, oi S 80° E 19 chains, he N 73^ E 
15*60 chains, and oB S 71° E 18*65 chains ; now I wish to 
make a straight tunnel from A to B ; therefore I demand tc 
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know under what bearing it must be conducted, and what 
will be its length P 



FI&.S3. 




From the traverse tables, the point B will have 7-63 
chains of southing Ad, and 65-17 chains of easting dB from 
A; and the angle SAB = 83° 43', which is the angle that 
the line AB makes with the south meridian, — and AB being 
the direction of the tunnel, therefore it must be conducted 
from A to B ui)der the-bearing of S 83° 43' E, and its lengt h 
will be 65*61 chains. 

EXA.MPLB V. — There is a vein of lead ore AB, which I 
find forms an angle CAB of 
82° with the horizon ; now I 
wish to know how deep my 
shaft DB must be sunk before 
I cut the vein, if I set it off 
at the distance of 30 yards 
from A to D at the surface ? 

Ans, DB = 213-4 y^. 

Example VI. — There is a 
vein of lead ore AB (see last 
fig.), which forms an angle 
CAB of 70° witji the horizon, 
on which I wish to sink a shaft 
DB ; I demand to know what 
distance AD the shaft must be set off from the vein at the 
surface, just to cut it at the depth of 141 yards ? 

The distance AD that the shaft must be set off at the 
surface from the vein AB, just to cut it at the depth of 141 
yards, will be 61'8 yards. 
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FIG. 59. 



Example VIT. — T have to set a drift BC from the bottom 

of a pit AB, which is to be driven truly level ; now I wish 

-.^ - to know at what 

A ' distance from the 

pit B it will cut 
the stratum of coal 
DE, which dips so 
as to form an an- 
gle aDE of 2(f 
with the horizon, 
the drift BO being 
set from the bot- 
tom of the pit at B, 40 yards perpendicularly below the 
seam D, and driven in direction of the dip of the stratum ? 
Ans. BG = 109-9 ^ds. 

Example VIII. — I set off a drift at the side of a hill A, 
which was driven truly level, and 
cut a vein of lead ore at B, 100 
yards distant from A, which vein 
I found to make an angle of 65° 
ABC with the horizon; now 1 
wish to know what depth a shaft 
at A must be sunk just to cut 
the vein at 7 

Ans. AC = 214-4 ycfe. 
Example IX.— In the sub- 
terraneous survey ABCD, in 
the form of a trapezium, are 
two shafts E and E, joined by 
a fifth straight drift FE. Now 
this survey was made with 
a magnetic needle, which was 
afterwards found to be de- 
fective in its indications, on account of the presence of 
ferruginous substances both in the mine and on the surface ; 
therefore, how is the work to be plotted, ^ii<S^viljfU¥lgle8 
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cannot be relied upon ; and only the lengths of five drifts, 

and the segments of the drifts 

AB and CD made by the drift 

EP, are given; moreover, the 

tops of the Bhafts F and E 

range with the sun at H p.m. 

on the 18th of October, 1860 ? 

NgU. — The solation of this qnestion will require a knowledge of the 
application of algebra to geometry and of spherical trigonometry to 
astronomy. 

Example X. — There is a vein of lead ore AC, which 
forms an angle ak.e of 80° 
with the horizon Ac; now a FIG. 60, 

I have sunk a shaft AB on 
the vein at the surface, to 
the depth of 120 yards 
perpendicular ; I desire to 
know what distance the 
bottom of the shaft B will 
be from the vein ? 

Am, BC=211 yd9. 

Example XI. — I made 
a survey of a subterraneous 
excavation ABCDFQ- (see 
the following bearings and 
distances), commencing at the pit A ; now 1 wish to know, ol 
the surface, by one single bearing and distance, to be taken 
from the pit A, where I must sink a pit perpendicularly 
upon G, the extreme end of the excavation ? 
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AB, N. 20** W. 


Chains. 
. 15-50 


BC, N. 60° E. . 


. 12-00 


CD, N. 15" E. . 


. 10-50 


DF, N. 86" E. . 


. 15-00 


FG, S. 25"E. . 


. 16 60 



The extreme point Q- of the excavation will have 16'98 
chains of northing Aa, and 2976 chains of easting aGt, from 
A ; therefore the line AG will be found to bear N 60° 17' E 
with SN, the magnetic meridian of A, and its length will 
be 34*26 chains, — the bearing and distance required. 

Note.— This Example ought also to be solved by taking the angles from 
the direction of the drift AB (the position of which is assamed to be fixed 
on the surface), by the method given in Art. 21. 

Example XII. — I have to drive an excavation from B 
towards A, which is to rise 1 inch in every 60 feet of its 

length; now I wish 
to put down an air- 
shaft P thereon, just 
1600 yards from its 
mouth B ; what will 
be the depth of the 
^^ shaft from the sur- 
face to the sole of the 
drift or excavation, when the surface at P, the place where 
it has to be sunk, is 350 feet above the level of B, the mouth 
of the excavation ? 
Ans, S4in^feei. 
Example XIII. — A headway is driven into a coal-stratum 
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from the foot of a liill ; the straight portions of the headway, 
commencing at A, are AB = 5*63 chains, BC = 5*18, CD = 
3-80, DE = 4-71, and EF = 702; the angles are ABC = 
12ri6', BC[D = 228°6', CDE=164^62', and DEF=168' 
29', all the angles being taken by the theodolite on the 
right side of the lines in the headway. A shaft is required 
to be sunk on the hill to the coal-stratuiji, at the levelled or 
horizontal distance of 37*50 chains from the entrance of the 
headway, from which the top of the proposed shaft bears 
37*42' to the right of the direction of the first straight por- 
tion of the headway AB. Now the coal-stratum rises 
uniformly at the rate of If inches in a chain ; it is required 
to find the direction and length of the additional headway 
from F to the bottom of the proposed shaft, also its depth, 
the angle of elevation of the top of the shaft from the 
entrance A. of the headway being 12° 9. 
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This part of the work treats of those subjects which are 
particularly necessary to be attended to, because of the 
great number of existing surveys, which have been made by 
the help of the magnetic needle ; and the consequent neces- 
sity of attending to the magnetic variation at the different 
periods of time, at which those surveys were made ; of show- 
ing the method of finding the true meridian, and of deter- 
mining the variation of different magnetic needles at 
different times, and of the manner of reducing bearings 
taken with the magnetic meridian to those formed with the 
true meridian. Various other subjects interesting to miners 
are here discussed, concluding with a Traverse Table, and 
the method of estimating the produce of seams of coal. 



AXIOMS AND OBSEEVATIONS. 

(48.) 1. — Two magnetic needles seldom have exactly the 
same variation. 

2. — The magnetic variation not being stationary, the 
variation of the needle of all instruments depending thereon 
will change accordingly. 

3. — If a subterraneous survey is made by one instru- 
ment, and plotted on the surface by another, the needles of 
each having different magnetic variation, the plotting will 
be erroneous if the bearings to be plotted are not pre- 
viously reduced to bearings jvith that magnetic needle by 
which it is to be plotted. 

4. — If a subterraneous survey is made by one mstru* 
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ment, and plotted on the surface by another, the needles of 
both having the same magnetic variation, the survey will be 
truly plotted. 

5. — If a survey is plotted on the surface immediately 
after it has been taken under ground (by the same instru- 
ment), no material error can result. 

6. — If a survey is plotted on the surface by the same 
instrument it was made with, but at some distant time afber, 
the plotting will be erroneous, inasmuch as the magnetic 
variation has changed in the time between the survey being 
taken underground and its being plotted on the surface. 

7. — All bearings of subterraneous excavations which 
are added, from time to time, on any plan kept for that 
purpose, must be reduced to bearings with the delineated 
meridian of that plan, previous to their being plotted 
thereon, otherwise the plotting will be erroneous. 

8. — All surveys of subterraneous excavations which 
are recorded for future purposes must be recorded with the 
variation of the needle by which they have been taken, or 
otherwise they must be reduced to bearings with the true 
meridian, and so recorded, notifying the same. 

9. — All the preceding axioms and observations will be 
unnecessary in new surveys, which are made without the 
use of the needle, and which are unconnected with old 
surveys. 

Of the magnetic variation cftlie needle. 

(49.) Since nearly all subterraneous surveys have been 
made by, or have reference to, the magnetic needle, each 
bearing (as shown in the first part of this work) is taken 
by the angle it makes with the magnetic meridian ; and that 
magnetic meridian has been continually changing at the 
rate of about 9 minutes annually, for 230 years, from north 
towards the west, up to 1793; but its annual declination was 
afterwards not so great, for the north end of the needle was 
little more than 24 degrees westward of the true meridian 
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of London in 1803 : At Paris it was somewhat less, still 
continuing to increase or decrease at a slow rate ; while in 
some parts of the world the north end of the needle was 
even eastward of the true meridian at the last-named date. 
As the magnetic meridian is always changing, it must neces- 
sarily follow, that the same line which formed an angle with 
it, of a certain magnitude, on any particular day, will not 
(we have strong reasons to suppose) form the same angle 
that day twelve months with the then magnetic meridian : 
Hence follows the great necessity of reducing every bear- 
ing to the angle it will form with the true or invariable 
meridian ; the manner of doing it will be shown hereafter : 
Also the records of subterraneous surveys noted down for 
future purposes, where the surveyor has neglected to insert 
from what kind of meridian the bearings thereof are formed ; 
by such neglect those records will not only cease to be of 
use, but will tend to mislead. 

I shall insert a table, showing the different degrees of 
magnetic variation at different times from the year 1676 to 
1858, which is nearly to the present time : 



VARIATION AT LONDON. 



Tear. 


Variation. 


1 Tear. 


Variation. 


1576 


11° 15' ^ 


i 1745 


16° 53' •>! 


1580 


11° 11 


1 1750 


17^* 54' 




1612 


6° 10' U 
6° OW^ 


1760 


19° 12' 




1622 


1765 


20° 0' 




1633 


4° 6' 


1770 


20° 35' 




1667 


0° 0' J 


1775 


21° 28' 




1666 


1° 35' ^ 




1777 


21° 67' 




1672 


2° 30' 




1 1779 


22° 4' 


w. 


1683 


4° 30' 




! 1780 


22° 26' 


1692 


6° 0' 




1786 


23° 19' 




1700 


8° 0' 


W. 


1789 


23° 36' 




1717 


10° 42' 


1793 


23° 51' 




1724 


11° 45' 




1797 


24° 2' 




1730 


13° 0' 




1800 


24° 6' 




1786 


14" 16' 




1803 


24" 9' 




1740 


Iff* 40' J 


1806 


24« 16' 
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Year. 


Variation. 


Year. 


Variation. 


1809 


24° 22' \ 


1835 


23° 32' \ 


1812 


24° 28' 




1838 


23° 19' 




1815 


24° 35' 




1841 


23° C 




1818 


24° 41' 




1844 


22° 62* 




1820 


24° 32' 


W. 


1847 


22° 41' 


W. 


1823 


24° 20' 


1860 


22° 30' 


1826 


24° 8' 




1853 


22° 19' 




1829 


23° 56' 




1856 


22° 8' 




1832 


23° 44' 

/ 




1858 


22° 2' J 





Note. — By the Tariatiou being east or west^ is meant that the north end 
3f the magnetic needle is on the east or west side of the true meridijui i 
:i,nd where the variation is called east or west in the following paiii of this 
work, it is to be understood that the north end of the magnet c needle has 
east or west variation accordingly, except it is particularly mentioned to 
the contrary. 

From the table it appears the magnetic needle had east variation in the 
year 1576 ; that is, its north end was 11° 16' on the east side of the true 
meridian of London ; and in 1657 the needle was in direction of the true 
meridian ; and since that time it has been veering about to the west, 
until it has got upwards of 24° to the westward thereof. Besides this 
annual variation just mentioned, it has a daily variation. 

1 shall insert a table, showing the diurnal variation taken at different 
zouiB of the 27th day of June, 1759, by Mr. Canton. — (PhU. Tram,, 
rol. 51.) 





Hrs. 


Min, 


Decliuation 
west. 


Degrees of 
Ffthx«uheit'B 


' 


18 


18° 2' 


62° 




6 


4 


18° 58' 


6^ 


Morning . 


8 
9 


30 
2 


18° 65' 
18° 54' 


65* 

67° 




10 


20 


18° 57' 


69° 




L 11 


40 


19* 4' 


684° 




( 


50 


19° 9' 


70° 




1 


88 


19° 8' 


70° 


Afternoon . 


3 

7 


10 
20 


19° 8' 
18° 59' 


68° 
61° ' 




9 


12 


19° 6' 


59° 


i 


I 11 


40 


18° 51' 


67r 
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The mean yariatlon of each month of the year . — 



January . 


r 8" 


July. 


. 13' 14* 


February 


8' se- 


AugUBt. 


. 12' 19" 


March 


ll' 17" 


September . 


. 11' 43" 


April . 


12^ 26" 


October. 


. IC 36" 


B£ay. . 


. 18' 0- 


Noyember . 


. 8' 9" 


June . . . 


18' 21" 


December 


. 6' 68" 



To find the true meridian, 

(50.) I shall lay down an easy and comprehensive rule to 
find the true meridian, which is preparatory to the deter- 
mining of the magnetic variation of the needle. It is well 
known that the sun, at 12 o'clock at noon, is due south in 
all northern latitudes ; and if a pole is set up perpendicular 
to the horizon, its shadow at that hour will bear exactly 
north, or in direction of the true meridian ; — also the shadow 
of the pole will be shortest at that precise time. 

Let ABC be a board perfectly plain and clear of twist- 
ings, and of a triangular form, each side about 30 inches 
long, having a number of concentric circles cde about 1^ 
inch asunder, drawn on its surface from a centre a. Now 
let this board be placed horizontal by means of a spirit level, 
vnth its angular point C towards the south ; and at a, the 
centre of the concentric circles, let there be fixed an upright 
pin about 10 inches long, exactly perpendicular to the 
board, and also perpendicular to the horizon. All this being 
done on a clear day, and before the sun arrives on the 
meridian of the place of observation, which I shall say about 
11 o'clock, then observe carefully the first concentric circle 
that the end of the shadow of the pin fixed at a touches, 
which suppose to be at/, and there make a mark : Then ob- 
serve again carefully when the end of the same shadow 
touches on the same concentric circle, which vnll be about 
1 o'clock, — suppose it to be at g ; there make another mark 
Then with a pair of compasses divide the distance fg^ and 
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tlie point in the middle between which, suppose A, will be 
the direction of the shadow of the pin at 12 o'clock : Oou- 
sequently ah is the 
direction of the true 
meridian. Then by 
placing an upright 
sight E, with a slit 
hJc in it, on the 
table, the centre of 
which coinciding with 
the point A, the pin 
at a having an open- 
ing in it similar to 
hhy with a perpen- 
dicular hair in direc- 
tion of the opening ; 
and by looking 
through the sight E, 
together with the 
hair in the centre of 
the opening in the 
pin placed at a, the 
meridian may be ex- 
tended to any distance S on the surface ; in the direction of 
which line it will be proper to place two permanent markS; 
as represented by NS, whose distance may be from 100 to 
300 yards, for the purpose of determining at all times the 
magnetic variation of the needle of the different instruments, 
made use of in surveying : Such a line every director of 
mines ought to have marked out in the situation of the mine 
he directs. 

(50a.) K the student be acquainted with the application 
of spherical trigonometry to astronomy, he will find the 
following method of finding the true meridian to be greatly 
preferable to that just given. Let S represent the place of 
the sun*8 centre, P the north pole, and Z the zenith ; these 
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three points being tlie angles of a spherical triangle SPZ 
(the student can readily draw the figure for himself), in 
which SZ represents the co-altitude of the sun, when he 
comes into the direction of the required bearing of the drift 
in the mine; SP the sun*s co-declination on the day of 
observation (which will be found in the Nautical Almanack 
for the year in which the observation is made) ; and PZ the 
co-latitude of the place of the mine (which is usually well 
known). From the given spherical triangle SPZ the angle 
Z may be readily found, which is the azimuth or bearing of 
the sun from the north at the time of observation, and also 
the bearing of the drift ; whence also the true meridian may 
be readily deduced for the following purpose. 

To determine the magnetic variation of the needle of any 

instrument, 
(61.) Suppose N and S to be marks representing the 
true meridian, S the south and N the north ; place the in- 
- . . str ument (whose magnetic variation you would 

wish to know) at S, and turn the sights in 
direction of SN until N is seen through them ; 
I at the same time observe the bearing of the 

I needle of the instrument, and whatever N 

is found to bear from due north, as much will 
the magnetic meridian differ from the true 
c meridian. Suppose the north end of the 
/ needle to stand in direction of Si?, then the 
/ true meridian SN will be to the east of the 
/ magnetic as much as the angle (?SN, which 
/ suppose 23**; then SN will bear N 23** E with 
' the magnetic meridian: Consequently the 
needle of the instrument may be said to have 
23<> of west variation, as the north end 
thereof is 23** to the west or left of the 
S true meridian SN. Or if the north end 

of the needle stand in direction of S«, then the true men- 
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diaD SN will be to the west of the magnetic as much as 
the angle cJSN, which, if equal to 23**, then SN will bear 
N 23° W : .Then the needle may be said to have 23** of east 
variation, the north end thereof being 23"* to the east or 
right of the true meridian SN. 



The maimer of reducing hea/rings from a magnetic to a true 

meridian, 

(52.) Let NS represent the true meridian, N the north 

and S the south, and m a magnetic needle suspended on a 

centre c, representing the magnetic meridian, n the north 

and s the south ; then the arch na will be the variation of 

the magnetic meridian from the true meridian, which may 

be called west va- 

... , f^/c. cs. 

nation, the north 

end of the needle 

being to the west 

side of the true 

meridian: And if 

the angle nca is 

equal to 23°, then 

the needle will 

have 23° of west 

variation, and the 

south end 8 will 

have 23° of east 

variation ; for s 

will be to the east 

of the true south 

meridian line as 

much as the north 

end n is to the west of the true north meridian line.— 

(See theoremr3.) 

1st. — Suppose the circle WE to represent a circum- 

ferentor, and that the betring of the object O with the true 

meridian is required ; if n« is the needle representing the 
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magnetic mendiau, and the object O is found to form an angle 
nca with it of 23% which (from the manner of determining 
bearings, Art. 2) may be called N 23* E, and, as before, the 
magnetic variation of the needle being 28* to the west of the 
true meridian, then 23* — 28» = 0; therefore the bearing 
of O with the true meridian ScN will be due north, for the 
needle ought to have stood in direction ah, 

2d. — Suppose again the bearing of the object A with the 
true meridian is required ; the bearing of A with the ipag- 
netic meridian will be equal to the angle ncA, which call N 
10' W; but as the magnetic meridian has 23' of west varia- 
tion, the bearing of A with the true meridian will be N 
23" + lO"" =33^ W ; for angle oeA. is equal to 33*, which is 
the angle that cA makes with the true meridian ScN, 

3d. — Suppose again the bearing of the object with the 
true meridian is required; the bearing of G with the 
magnetic meridian will be equal to the angle ncC, which 
call N 53* E ; but the variation of the needle being 23"^ to 
the west of true north, and ought to have stood in the 
direction of ah, consequently the bearing of C from o with 
the true meridian will be N 63* — 23° = 30** E ; for angle 
acC is equal to 30**, which is the angle that the line oC makes 
with the true meridian line ScN, 

4th. — Suppose the bearing of the object D with the true 
meridian is required ; the bearing of D with the south mag- 
netic meridian will be equal to the angle «cD, which call 
S 66* W ; but the south end of the needle having 28** of 
east variation, and ought to have stood in direction of ah 
the true meridian, consequently the bearing of D from c 
with the true meridian will be S 66° - 23° =33* W; for 
angle hcD is equal to 33% which is the angle that the line 
cD makes with the true meridian line NcS, 

5th. — Suppose again the bearing of the object B with the 
^true meridian is required ; the bearing of B with the mag- 
^netic meridian will be equal to the angle scB, which call S 
15"* E ; but the south end of the needle having 28'' of east 
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vanation, consequently the true bearing of B will be 8 
15* -t- aS' = 38^ E ; for angle hcB is equal to 38», which is 
the angle that the line cB makes with the true meridian 
lineNcS. 

6th. — Suppose again the bearing of the object F with the 
true meridian is required ; the bearing of F with the mag- 
netic meridian will be equal to the angle fwF, which call N 
13° E ; but the magnetic meridian has 28° of west variation, 
consequently the bearing of F with the true meridian will 
be N 23** - 13** = 10" W ; for angle aoF is equal to 10^, 
which is the angle that the line cF makes .to the left with 
the true meridian ScN. 

7th. — Suppose again the bearing of the object G with 
the true meridian is required ; the bearing of G- with the 
magnetic meridian will be equal to the angle soGt, which 
call S 13** W ; but the south magnetic meridian has 23° of 
east variation, consequently the bearing of Q- with the true 
meridian will be S 23° - 13** = 10° E ; for angle hcGt is equal 
to lO"", which is the angle that the line cQ makes to the 
right with the1;rue meridian NcS. 

8th.— Suppose again the bearing of the object K with 
the true meridian is required ; the bearing of K with the 
magnetic meridian will be equal to the angle ncK, which 
call N 80** W ; the magnetic meridian having 23* of west 
variation, the angle that cK will make with the true north 
meridian cN will be 80** -»■ 23* = 103°, acK; but as it exceeds 
90°, therefore 180° - 103* = 77°, angle bcK ; then the bear- 
ing of K with the true meridian will be S 77® "W ; for angle 
hcK is equal to 77*, which is the angle that the line cK 
makes with the true south meridian line NcS. 

N.B. — The true bearing of any object is nothing more 
than the angle that the object makes with the true meridian, 
instead of the angle it forms w4th the magnetic meridian ; 
therefore, by the several cases of Art. 52, the method of 
solving the following examples will be readily seen : 

Example I.— If the following bearings, N 20° W, N 60* 
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E, N 70'' W, and N 13 E are taken by an inBtroment whose 
magnetic needle has 23** west variation, what will be their 
bearings with the true meridian P 

The first bearing N 20* W will form a bearing of N 
20^ + 23* = 43' W with the true meridian. 

The second bearing, N 60' B, will form a bearing of N 
60 - 23° = 37* B with the true meridian. 

Tlie third bearing, N 70° W, will form a bearing of 
180° - 70° + 23° = 87°, which will be S 87° W with the 
true meridian. 

The fourth bearing, N 13" E, will form a bearing of N 
23° - 13°= 10- W with the true meridian. 



With the magtuiic meridian, 
ThuB, N. 20° W. 
N. 60* B. 
H. 70" W. 
N. 13° E. 



With the true meridian, 
N. 48' W. 
N. 87** B. 

S. 87' W. 
N. 10" W. 



Example II. — If the following bearings are taken by a 
meridian having 23° of west variation— S 10° W, N l(f B, 
N 6a» E, and N 20° W— what will be their bearings with 
the true meridian P 



With the magnetic median. 

S' 10° W. 
N. 10** B. 
N. 60« E. 
N. 20' W. 



With the true meridian, 
S. 18» E. 
N. 13** W. 
N. 27' E. 
N. 48' W. 



Example III. — If the following bearings are taken by a 
meridian having 10' of west variation— N 50' W, N 70° E, 
8 5' E, and 8 60* W— what will be their bearings with 
the true meridian P 



With the moffnetie meridian, 
N. 60» W. 
N. 70» E. 
S. S^B. 
S. 60* W. 



With the true meridian. 
N. 60* W. 
N. 60* E. 
S. 16- E. 
a 60' W. 
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ExAMPTiH IV. — If the bearings in the last example be 
taken by a meridian having &* of east variation, what will be 
their bearings with the true meridian P 



With the magnetic meridiixn, 
N. 60* W. 
N. 70° E. 
S. 5° E. 
S. 60- W. 



With the true meridian, 
N. 44° W. 
N. 76" E. 

s. rw. 

S. 66^W. 



The manner of reducing a hearing from one magnetic meridian 

to its hearing ivith any other magnetic meridiem 

of different variation, 

(63.) 1st. — Suppose the bearing of the object P from C is 
taken by a circumferentor whose needle has 10° of west 
variation nV, which bearing is to be reduce'd to the 
bearing it will form with another magnetic meridian ns, 
having 23° of west variation : Let NS represent the true 
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meridian, and the bearing of CP therewith (from the man- 
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ner of reducing bearings, &c., Art. 62) equal to the angle 
PCN 46®, or N 45" "W ; also the magnetic meridian to which 
the bearing PC is to be reduced equal to the angle wCN 
28", or having 23' of west variation ; the object P and the 
magnetic variation of the meridian to which its bearing is 
to be reduced are both on the toest side of the true meridian 
NS ; therefore /L PCIST 45° — Z. nCN 23* = Z. PC« 22*»; 
and as the angle PCN exceeds the angle »CN, the object P 
from C must bear N 22° W with the magnetic meridian ns. 

2d. — Suppose the bearing of the object O from C is 
taken by an instrument whose needle has 10"* of west 
variation »V, which is to be reduced to the bearing it 
will form with another magnetic meridian ns, having 23" of 
west variation: Let the bearing of CO with the true meridian 
be found equal to the angle OCN 8^ or J^ 8° W : and the 
magnetic meridian to which the bearing CO is to be re- 
duced equal to the angle »CN 23°, or having 23* of west 
variation ; the object O and the magnetic variation of the 
meridian to which its bearing ifi to be reduced are both on 
the west side of the true meridian NS ; therefore ^ nCN 
23" - ^ OCN 8° = Z. OCn 15°; and as the angle OCN is 
less than the anlge «CN, the bearing of O from C will be N 
16° E with the magnetic meridian ns. 

3d. — Suppose the bearing of the object T from C is 
taken by a magnetic needle having 10° of west variation 
nV, which bearing is to be reduced to the bearing it will 
form with another magnetic meridian ns, having 23* of west 
variation : Let the bearing of TC with the true meridian 
be found equal to the angle TCN 23% or N 23** W ; and the 
magnetic meridian to which the bearing TC is to be reduced 
equal to the angle »CN 23*, or having 23* of west variation ; 
then ^ TCN 23° — Z «CN 23* = 0* ; therefore the bearing 
of T from C will be in the direction of the magnetic meridian 
ns, or due north. 

4th. — Suppose the bearing of the object Q from is 
taken by a magnetic needle having 10° of west variation nV, 
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which bearing is to be reduced to the bearing it will form 
with another jnagnetic meridian, «*, having 23* of west 
variation : Let the bearing QC with the true meridian NS 
be found equal to the angle QCN IS', or N 15** E ; and the 
magnetic meridian to which the bearing QC is to be reduced 
equal to the angle «CN 23°, or having 23® of west variation ; 
now the object Q and the magnetic variation of the meri- 
dian to which its bearing is to be reduced are on contrary 
sides of the true meridian NS ; therefore Z QCN 15° + Z, 
»CN 23** = / QC» 38** ; and also the bearing of Q will be 
on the contrary side of that magnetic meridian ns that its 
variation is on ; and as ns has west variation, therefore the 
bearing of Q from C will be N^S** B with the meridian ns, 

5th. — Suppose the bearing of the object A from C is 
taken by the meridian nV, having 10** of west variation, 
which is to be reduced to the bearing it will form with 
another magnetic meridian ns, having 23' of west variation : 
Let the bearing of CA with the true meridian NS be found 
equal to the angle ACS 45°, or S 45* E ; and the south 
magnetic meridian to which the bearing AC is to be re- 
duced equal to the angle «CS 23°, or having 23° of east 
variation (see theorem 3, Art. 48) ; the bearing of the 
object A and the magnetic variation of the meridian to 
which its bearing is to be reduced are both on the east side 
of the true meridian ; therefore Z. ACS 45°— Z. «CS 23°= 
L AC* 22* ; the angle ACS exceeding the angle *CS, the 
bearing of A with the magnetic meridian ns will be S 
22° E. 

6th. — Suppose the bearing of the object B from C is 
taken by a needle wV, having 10° of west variation, which 
is to be reduced to its bearing with another magnetic me- 
ridian ns, having 23° of west variation : Let the bearing of 
CB with the true meridian NS be found equal to the angle 
BCS 8°, or S 8° B ; and the south magnetic meridian to 
which the bearing BC is to be reduced equal to the angle 
*CS 23°, or having 23** of east variation (see theorem 3, 

Digitized by VjWVJVIC 



106 BEDU0IN6 BEARINGS, ETC. 

Art. 48) ; the bearing of the object B and the magnetic 
variation of the meridian to which its bearing is to be 
reduced are both on the east side of the true meridian ; 
therefore Z. *CS 23*— Z.BCS 8°=Z.BC«16^ and as the 
angle BC3 is less than the angle sCB, the bearing of B from 
C will be 8 16' W with the magnetic meridian ns, 

7th. — Suppose the bearing of the object D from C is 
taken by a needle nV, having 10" of west variation, which 
is to be reduced to its bearing with another magnetic me- 
ridian ns, having 23** of west variation : Let the bearing of 
CD with the true meridian NS be found equal to the angle 
DCS 16% orS 15** "W; and also the south magnetic meridian 
to which the bearing DC is to be reduced equal to the 
angle *CS 23°, or having 23" of east variation (see theorem 
3, Art. 48) ; and as the bearing of the object D and the 
magnetic variation of the meridian to which its bearing is 
to be reduced are on ccmtrary sides of the true meridian NS, 
therefore /.DCS 16°-|-*CS 23'»=Z.DC« 38"; and also the 
bearing of D will be on the contrary side of the magnetic 
meridian ns that its variation is on ; and as the south me- 
ridian ns has east variation, therefore the bearing of D from 
C will be S 38- W. 

8th. — Suppose the bearing of the object R from C is 
taken by the meridian n'*', having 10° of west variation* 
which is to be reduced to the bearing it will form with 
another magnetic meridian ns^ having 23° of west variation : 
Let the bearing EC with the true meridian be found equal 
to the angle ECN 77% or N 77° E ; and the magnetic 
meridian to which the bearing EC is to be reduced equal 
to the angle wCN 23°, or having 23° of west variation ; the 
bearing of the object B and the magnetic variation of the 
meridian to which it is to be reduced are on contrary sides 
of the true meridian NS ; therefore jL ECN 77° + L nCN 
23° = I ECw 100** ; but as the angle that the object E 
makes with the north magnetic meridian ns exceeds 90°, its 
bearing in that case must be with the south or contrary 
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meridian ; then 180** — 100° = 80" / EC* ; consequently 
the bearing of the object B with the magnetic meridian ns 
wiU be S 80** E. 

Note, — From tbe sereral cases of Art 53, tbe stodent will have no dif- 
ficaltyin solving the following examples, with respeet to two different 
magnetio vanations. 

Example I. — If the following bearings are taken by a 
meridian having 10** of west variation, — N 60** W, N 70** E, 
.8 5** E, and S 80** E ; what wiljl be the bearing of each with 
a meridian having 28" of west variation ? 



With a meridian of 10" of 
variation. 
N. 60" W. 
N. 70» E. 
S. 5'E. 
S. 80" E. 



With a meridian of 23** of 
variation. 
N. 37" W. 
N. 83" E. 
S. 8» W. 
S. 67" E. 



Example II. — If the following bearings are taken by 
a meridian having 10° of east variation,— S 60** W, S 10 E, 
N 80* E, and N 10** W; what will be the bearing of each 
with a meridian having 20** of west variation ? 



With a meridian of 10" of east 
variatioTh, 
S. 60" W. 
S. W E. 
N. 80" E. 
N. 10" W. 



With a nuridian of 20° of wett 
variation. 
Due west. 
S. 20°W. 
S. 70°E. 
N. 20° E. 



Example III. — The following bearings are taken by a 
meridian having 20° of west variation,— S 60'' W, N 5° W, 
N 30° W, and N 60° E ; what bearing will each form with 
a meridian having 10° of east variation ? 

With a meridian of 10° of eatt 
variation, 

S. 30° W. 
N. 36" W. 
N. 60° W. 
N. 20' R 
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Example IV. — If the following bearings are taken by 
the true meridian,— S 60** W, N S'' W, N 30* W, and 
N 60 E ; what bearing will each form with a meridian 
having 23** of west variation ? 



Z'' of west 



he true meridiem. 


Wiih a meridiem of 






variation. 


S. %(fYf. 




S. 8S'W. 


N. S'W. 




N. 18' B. 


N. 80" W. 


1 


N. 7°W. 


N. 50** E. 


1 


N. 73' E. 



Example V.—I have to plot a survey on the surface of 
the following bearings and distances, — N 25° W 6 chains, 
N 63° W 10 chains, N 20° E 3 chains, N 70° E 6 chains, 
and S 84° E 9 chains, which has been taken by a circum- 
ferentor having 20° of west variation ; now 1 find the 
circumferentor by which I • have to plot the same has 23° 
of west variation, I demand to know the bearings under 
which the survey must be plotted, so that the same may 
be accurately done ? 



The hearings wnder which the sur- 
vey mutt he plotted to he accu' 
rately done, hy a needle having 
23* of west variation. 

Chains. 



WUh a meridian 


o/J 


10"" of west 






variation. 












Chains. 


N. 


26' 


W. . 




. 5 


N. 


63- 


W. 




, 10 


N. 


20" 


E. . 




. 3 


N. 


70- 


E. 


. 


6 


S. 


Si" 


E. . 




9 



N. 22'* W. . 


5 


N. 60" W. 


10 


N. 23" E. . 


3 


N. 73' E. 


. 6 


S. 81' E. . 


. 9 



Example VI. — In a subterraneous survey of the fol- 
lowing bearings and distances, viz. N 20° W 10 chains, 
N 60° W 3 chains, S 12° W 5 chains, N 87° W 4 chains, 
and S 15° E 7 chains, surveyed by an instrument having 
22° of west variation, which is to be plotted on a plan 
whose meridian has 12® of west variation, I wish to know 
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under what bearing each must be plotted on the plan, so 
that it may be accurately done ? 



The hearinffB hy a meridiem hav- 
ing 22* of west variation. 



The bearings with the plan*a me- 
ridia/n having 12* of vfest va- 
riation. 





Ohains. 




Chains 


N. 20* W. 


10 


N. 30* W. . 


10 


N. 60* W. . 


3 


N. 70* W. 


3 


S. 12* W. 


5 


S. 2*W. . 


5 


N. 87° W. . 


4 


S. 88* W. 


i 


S. 15* E. 


7 


S. 26* E. . 


7 
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To find what kind of a meridian a plan has been 
constructed 5y. 

(54.) Where subterraneous excavations are to be added 
to some previously delineated on a plan, it will be neces- 
sary, first of all, to find what kind of meridian the plan 
has been constructed by, in order that the bearings to be 
plotted may previously be reduced thereto (see theorem 4, 
Art. 48). 

1. Suppose N'S' to be the meri- 
dian of a plan whose magnetic varia- 
tion is required to be known ; let the 
bearing of the pit B from the pit A 
be taken on the plan with the meri- 
dian thereon, equal to the angle 
BAJV^'4(r, or N 40° W; and let the 
bearing of the same two pits be 
taken on the surface by a circum- 
ferentor placed at A, whose needle 
is known to have 23° of west varia- 
tion nSy and found to form an angle 
BA» = 27°, or N 27° W; then, if 
I^S' represent the true meridian, 
the line AB will form an angle therewith of 27° + 
= 60* BAN, or N 60° W: From /. BAN 50' — / 
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BAJ^' 40*, leaves L -^'AN = ICT, which is the angle 
that the plan's meridian makes with the true meridian; 
and as the angle BAJ^, which is the hearing of the 
object with the plan's meridian, %% to the left thereof, and 
less than the Z. BAN, which is the bearing of the same 
object, as taken by the circumferentor on the surface, with 
the true meridian, and to the left thereof also, it follows 
that Z. JV^'AN, the variation of the plan's meridian, must 
be to the left of the true meridian ; therefore S^N^ must have 
10* of west variation. 

2. Suppose N'S^ to be the meridian of a plan whose 
magnetic variation is required to be known ; let the bearing 
of the pit B from A be taken on the plan with the meridian 
thereon, equal to the angle BAJV' 6(y*, or N 6(y* W ; and 
let the bearing of the same two pits be taken on the surface 
by a circumferentor placed at A, whose needle is known 
to have 23' of west variation ns, and found to form an 
angle BAw = 27°, or N 27° W ; then if 
NS represent the true meridian, the 
line AB will form an angle therewith 
of 27^ + 23'' = 60° BAN, or N 50* 
W: Then from /. BAiV^ 60° — Z 
BAN 50^ leaves Z. -^'AN = 10°, the 
variation of the plan's meridian; but 
as the Z. BAJV, which the bearing of 
the object makes to the left with the 
plan's meridian, is greater than the Z. 
BAN, which is the angle that the same 
object, as taken by the circumferentor 
on the surface, makes to the left with 
the true meridian, the Z. JV'AN must be 
to the right of the true meridian ; there- 
fore <S^'JV'must have 10° of west variation 
8. Suppose N'8' to be the meridian of a plan whose 
magnetic variation is required to be known ; let the bearing 
of the pit B from the pit A be taken on the plan with the 
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meridian thereon, equal to the angle BAJ^' 5**, or N 5® E ; 
and let the bearing of the same two pits be taken on the 
surface bj a circumferentor placed at A, whose needle 
has 23° of west variation ns, be 
found to form an angle BAw = 
18°, or N 18^ E ; then if NS 
represent the true meridian, the 
line AB will form an angle there- 
with of 28° - 18° = 5° Z. BAN, 
or N 6° W: Then Z. BAJV^' 5° + 
Z. BAN 5° = Z JV'ANl(r,the 
variation of the plan's meridian ; 
and as AB bears on different sides 
of the two meridians j^V^^' and 
NS, and Z.^BAN being to the 
left of the true meridian NS, Z. 
NAJT must be to the Z^ thereof 
also ; consequently the plan's me- 
ridian N^S' must have 10° of west 
variation. 

4. Suppose I^S' (see last fig.), is the meridian of a plan 
whose magnetic variation is required to be known ; let the 
bearing of the pit B' from the pit A be taken on the plan 
with its meridian, equal to the angle JV^AB' 83°, or 
N 83** W ; and let the bearing of the same tw > pits be 
taken on the surface by a circumferentor placed at A, 
whose needle has 23° of west variation ns, be found to 
form an angle nAB' = 70°, or N 70° W ; then if NS repre- 
sent the true meridian, the line AB' will form an angle 
therewith of 87** Z. B'AS S 87° W (see Art. 52) : Now 
Z. iV^AB' 83° + Z. B'AS 87° = Z. -ZV^'AS 170°, then 180° 
— 170° = 10° Z. NA^', the variation of the plan's meri- 
dian; and as Z. NAJV^' 10° is what Z. SAN' falls short of 
180°, reckoning from the south meridian S, therefore it must 
be to the left or west of the north meridian N ; consequently 
the plan's meridian N'S^ must have 10^ of west variatioiL 
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5. Suppose IPS' to be the meridian of a plan whose 
magnetic variation is required ; let the bearing of the pit B 
from the pit A be taken on the plan with its meridian 

thereon, equal to the angle IP A3 
45^ OP N 46* W; and let the 
bearing of the same two objects, 
taken on the surface by an instru- 
ment placed at A, whose needle 
has 23° of west variation ns, be 
found to be equal to the same 
angle wAB 45°, or N 46** W, as 
before ; then if NS represent the 
true meridian, the line AB will 
form an angle therewith of 45° -f 
23° = 68° ^ NAB, or N 68° AV . 
Then Z. NAB 68° — Z. -ZV^'AB 
45° = ^ NAiV' 23°, the varia- 
tion of the plan's meridian ; but 
as Z. -ZV'AB is to the left of the 
plan's meridian, and is less than 
Z. NAB, the Z. NAJV' must be to 
the left of the true meridian SN ; therefore the plan's 
meridian, will have 23° of west variation.— When the 
bearing of two objects, taken on a plan by its delineated 
meridian, agrees with the bearing of the same two objects 
taken on the surface by an instrument, the variation of the 
plan's meridian will be the same as the magnetic variation 
of the needle of that instrument. 

6. Suppose IPS' to be the meridian of a plan whose 
magnetic variation is required to be known ; let the bearing 
of the pit B from that of A be taken on the plan by its 
meridian thereon, equal to the angle NAB 68°, or N 68° W: 
and let the bearing of the same two objects be taken by an 
instrument on the surface placed at A, whose needle has 
23° of west variation n«, equal to the angle mAB 45°, or 
N 45° W ; then the object will form an angle with the true 
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jieridian of 45" + 23° = 68^ or N 68** W: Now, as the 
bearing of the two objects on the plan with its meridian, 
agrees with the bearing of the same two objects taken on 
the surface when reduced to the true meridian, therefore 
the plants meridian must be the true meridian. 

From the several cases in the last Article, where six 
examples are solved, the method of solving the following 
unsolved examples will be readily seen. 

Example I. — I wish to know the variation of a plan's 
meridian, when the bearing of two objects thereon with its 
meridian is N 30** W, and the bearing of the same two 
objects with each other on the surface is found, by an 
instrument whose needle has 20° of west variation, to be 
N19°W? 

The objects on the surface will form a bearing with each 
other of N 39** W by the true meridian. 

Then 39** — 30** zz 9** ; therefore the plan's meridian has 
9° of west variation. 

Example II. — I wish to know the variation of a plan's 
meridian, when the bearing of two objects thereon with 
its meridian is N 16° E, and the bearing of the same two 
objects with each other on the surface is found, by an 
instrument whose needle has 23° of west variation, to be 
N10°EP 

The objects on the surface will form a bearing with each 
other of N 13° W by the true meridian. 

The 16° + 13° = 29° ; therefore the plan's meridian has 
29° of west variation. 

Example III. — I have a plan which I wish to know by 
what kind of meridian it has been delineated: Now the 
bearing of two objects thereon with each other by its meri- 
dian is found to be N 80° W, and the bearing of the same 
two objects, taken on the surface by an instrument whose 
needle has 21° of west variation, is N 74° W P 

The bearing of the two objects on the surface with the 
true meridian will be SS 85° W. 
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Then 180° — 80'' + 85^ = 16° ; therefore the plan has 
been delineated by a meridian having 15** of west variation. 

Example IV. — I wish to know the variation of a plan's 
meridian, when the bearing of two objects taken thereon 
by its meridian is found to be N 40° E, and the bearing of 
the same two objects, taken on the surface by an instru- 
ment whose needle has 20° of west variation, is also 
N40E? 

Then the meridian of the plan will have the same 
magnetic variation as the needle by which the bearing of 
the objects was taken on the sur&ce ; therefore the plan's 
meridian will have 20° of west variation. 

Example V. — I wish to know by what kind of meridian 
a plan has been constructed, when two objects thereon by 
its meridian form a bearing with each other of N 32° W, 
and the bearing of the same two objects, as taken on the 
surface by an instrument whose needle has 22° of west 
variation, forms a bearing with each other of N 10° W ? 

The two objects on the surface will form a bearing with 
each other of N 32° W by the true meridian. 

Then the meridian of the plan will be the true meridian. 

Example YI. — ^I wish to know the variation of a plan's 
meridian, when the bearing of two objects thereon with 
its meridian is S 16° W, and the bearing of the same two 
objects with each other on the surface, taken by an instru- 
ment whose needle has 23° of west variation, is found to 
be S 10° W P 

The plan's meridian will have 29° of west variation. 

Example VII. — I wish to know the variation of a plan's 
.meridian, when the bearing of two objects thereon with its 
meridian is S 40° W, and the bearing of the same two objects 
with each other on the surface, taken by an instrument whose 
needle has 20° of west variation, is found to be S 23° W P 

The plan's meridian will have 6° of east variation. 

Example VIII. — I wish to know the variation of a 
plan's meridian, when the bearing of two objects thereon 
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with its raendian is N 65® "W, and the bearing of the same 
two objects with each other on the surface, taken by an 
instrument whose needle has 23® of west variation is found 
to be N 20® W? 

The plan's meridian will have 22® of east variation. 

Example IX. — I have a plan of a colliery workings, on 
which 1 took the bearing of two pits with each other by - 
its meridian, which was N 5® W ; I also took the bearing 
of the aame two pits on the surface by an instrument whose 
needle had 23® of west variation, which was N 5° E ; now 
I wish to know the variation of the plan's meridian by 
which it has been delineated ? 

The plan's meridian will have 13® of west variation. 

Example X. — I wish to know by what kind of meridian 
a plan of a colliery working has been constructed, when 
the bearing of two pits thereon with each other by its 
delineated meridian is found to be N 5® E, and the bearing 
of the same two pits on the surface with the true meridian 
IS found to be N 14® W ? 

The plan has been constructed by a meridian having 19° 
of west variation. 

Sow to plan surveys, and also the manner of determining an 
error arising in plotting, through inattention to the magnetic 
variation of the needle. 

(55.) It has been shown, in Art. 49, that the magnetic 
meridian is always changing ; therefore the bearings of the 
same objects, taken by such a meridian at different times, 
must also vary from each other, except reduced to bearings 
with the true meridian. 

Let NS represent the meridian of a plan, which is also 
supposed to be the true meridian ; and if a subterraneous 
excavation is to be plotted thereon from the pit A, which 
excavation is found to form a bearing of N 10® "W 10 chains 
by an instrument whose needle had 20® of west variation ; 
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now if the excavation N 10^ W 10 chains is plotted on the 
plan by its meridian NS, which is the true meridian, it will 
be represented by AB ; but the bearing 
being taken by a needle haying 20^ of 
west variation, therefore (according to 
the manner of reducing bearings from 
one magnetic meridian to their bearings 
with any other, Art. 63) it should form 
a bearing of N 30** W with the meridian 
NS, as represented by Ah ; then A5 will 
be the true direction of the excavation 
from the pit A, and 5B will be the magni- 
tude of the error (see theorem 8, Art. 48): 
Or, instead of reducing the excavation to 
its bearing with the true meridian NS, 
it will be equally as true if ns is drawn 
on the plan, and made to represent the magnetic meridian 
of the needle by which the bearing was taken, with which 
Aft will form a bearing of N 10^ "W. 

I shall insert a few examples, illustrative of the error 
arising from plotting a subterranous survey on a plan 
without attending to the variation of the magnetic meri- 
dian, and also how its magnitude can be ascertained. 

Example I. — The following is a subterraneous survey, 
commencing at a pit called the B pit, N S&* W 6 chains, 
N 70** B 10 chains, N 80° E 6 chains, and N 26* W 
8 chains, which was surveyed by an instrument ^hose 
needle had 24° of west variation ; under what bearings must 
the survey be plotted on a plan whose delineated meridian 
has 16° of west variation ? 

Beduce the bearings, as taken by a meridian having 24^ 
of west variation ; to bearings with a meridian having 16^ of 
west variation x Thus, — 
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Biarings vnth a meridian of 24® 
of west variation. 

Chains. 
N. 30" W. . . 6 
N. 70" E. . .10 
N. 30" E. . . 6 

N. 25" W. . .8 



Bearings with a meridian o/ 15* 
of west varioition, 

ChiUiiB. 
N. 39-W. . . « 
N. 61" E. . .10 
N. 2rR . . 5 
N. 34° W. . .8 



/^/C, 7M. 



The survey must be plotted under bearings with a 
magnetic meridian having 15° of west variation, as above, 
commencing at the B pit. 

Example TLI. — If the following subterraneous survey, 
N 9^ W 8 chains, N. 30** E 7 chains, and N 2r W 8 chains, 
is made by an instrument whose needle has 23° of west 
variation, and plotted on a plan by a meridian having 6* 
of west magnetic variation, without 
being reduced thereto, — what will 
be the magnitude of the error re- 
sulting by such neglect ? 

Suppose A, the point of com- 
mencement of the survey on the 
plan, and let the meridian of the 
plan here presented be JV'"<8^'", hav- 
ing 5° of west variation with the true 
meridiaji NS; then the first bear- 
ing, N 9** W 8 chains, will be re- 
presented by AB, — the second, 
N 30** E 7 chains, by BO,— and the 
third bearing, N 2r W 8 chains, 
by CD ; then ABCD will represent 
the survey plotted without attend- 
ing to the magnetic variation : But 
as the survey was made by an in- 
strument whose needle had 28° of 
west variation, therefore each bear- 
ing, when truly plotted, must be set 
off from a meridian of that variation, which let im represent ; 
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then N 9® W 8 chains will be represented by Ah, N 30* B 
7 chains by he, and N 2F W 8 chains by ed ; then Ahed 
will represent the survey truly plotted, and JD will be the 
magnitude of the error. 

Or the survey may be plotted by reducing the bearings, 
as taken by a meridian of 28^ of west variation, to bearings, 
with a meridian of 6° of variation, as represented by iT/S^, 
and plotted from it accordingly, — which will exactly 
coincide with Ahed, as before. 

To discover, by calculation, the magnitude of the error^ 
reduce the bearings of the survey, as taken by a magnetic 
meridian having 28'' of west variation, to bearings with the 
true meridian, — and also the same bearings, as if taken by 
a meridian having 5** of west variation, to bearings with the 
true meridian ; then determine the northing and easting of 
Dfromi: Thus,— 



I With a meridian 
of 23"* of west 
yariation. 



Chns. 
N. 9°W. 8 
N. 30** B. 7 

N. 2rw. 8 



With the trae 
meridian. 



Chns. 
N. 32" W. 8 
N. 7"^ 7 
N. 44*'W. 8 



With a meridian 
of 6* of west 
variation. 



• Chns. 
N. 9" W. 8 
N. 30" E. 7 

N. 2rw. 8 



With the true 
meridian. 



Chns. 
N. 14" W. 8 
N. 25" E. 7 
N. 26" W. 8 



Chni. 
N. 82" W. 8 
N. r B. 7 
N. 44" W. 8 


NorthinflT. 


Sonthing. 


Basting. 


Westing. 




Chains. 
6-78 
6-94 
6-75 


Chains. 
Aa 


Chains. 

o'ss 


Chains. 
4-23 


19-47 


9-78 
0-85 


1 „ 


8*98 


ad 
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ChDB. 

H. 14' W. 8 

N. 26' E. 7 
N. 26' W. 8 


Northing. 


Southing. 


Easting. 


Westing. 

1-93 
3*50 


«Dori^ 


Chains. 
7-76 
6-84 
7-10 


Chains. 


Chains. 
2'95 


21-29 


6-43 
2-95 


2-48 



ad 8*93 chains — a/ 2 '48 chains = fd 6*45 chains. 

he 21*29 chains — ha 19*47 chains = cm or/D 1*82 chains. 
Then, as /i 9*45 . . *8095595 

Is to radios. . . . 10*0000000 
So is /D 1*82 . -2600714 

To tang. Z d 15' 45' . . 9*4505117 



Prom 90' - 15' 45' = 74' 15', Z adD, 

And V 6-45 + 1-82 = 6*7 dD, or 6*70 chains. 

Therefore the magnitude of the error, or the bearing and 
distance of D from J, will (from Art. 3) be N 74° 15' B 
6*70 chains with the true meridian. 

Example III. — If the following subterraneous survey 
8 30° W 4 chains, N 60° W 8 chains, N 50° E 9 chains, 
and N 53° W 8 chains, is surveyed by an instrument having 
23° of west variation, and plotted on a plan by the true 
meridian, without being reduced thereto, — what will be 
magnitude of the error thereby P 

Suppose A to be the point of commencement on the 
plan, and NS the true meridian thereon; then ABODF 
will be the erroneous representation of the bearings and 
distances, as plotted from that meridian, — AB forming an 
angle of 30° therewith, BC an angle of 60° therewith, 
CD an angle of 50° therewith, and DF an angle of 63' 
therewith. 
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To plot the survey accurately, draw on the plan a meri* 
dian line ns, having 23^ of west 
variation ; each bearing and dis- 
tance being then plotted from it, 
and Abet^mll represent the. sur- 
vey accurately done, andy^F will 
be the magnitude of the error: 
Or, otherwise, if each bearing in 
the survey is reduced from the 
angle it formed with the mag- 
netic meridian it was taken by, 
to the angle of bearing it will 
form with the plan's meridian, 
which is the true meridian, and 
plotted accordingly, the result 
will be the same : Thus, — 




Wink a meridian having 28* of 


With the true meridi 






Chains. 


ChainB. 


S. 80' W. . . 4 


S. 7* W. . . 4 


N. 60'W. . 8 


N. 78'W. . 8 


N. 50*R . . 9 


N. 27'B. . . 9 


H.68*W. . 8 


N. 76* W. . 8 



Then Ab wiU represent S 7** W 4 chains, be N 78** W 
8 chains, ed N 2T B 9 chains, and <^ N 76"" W 8 chaina, 
the same as before. 
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OhnB. 
8. 80* W. 4 
N. 50" W. 8 
N. 50** B. 9 
N. 53* W. 8 


Northing. 


Southing. 


Easting. 


Westing. 


1 

I 


Chains. 

614 
5-79 
4-81 


Ohains. 
3-46 

... 
M 


Ohains. 
6-89 


Chains. 
200 
6 13 

6-89 


hVorak 


16-74 
8-46 


14-52 

6-89 


12-28 


7-63 




1 

Chns. 
8. 7" W. 4 
N, 78*' W. 8 
N. 27' B. 9 
N. 76' W. 8 


Northing. 


Southing. 


Basting. 


Westing, 


«/ 


Chains. 

2-*88 
8-01 
1-93 


Chains. 
8-97 

ka 


Chains. 
4-68 


Ohains. 
0-48 
7 65 

7-76 

15*89 
4*08 


12-27 
3-97 


8-30 


11-81 



From af 1V81 — ok 763 = if i'lS. 

Ah 12-28 — Aa 880 == ahorhV 398. 



And V ^'18 + 8*98 s 5*77 /F chains. 



Then, asi/ 418 . 
Is to radios 
Soi8l;F3-98 


•6211763 

10-0000000 

5998831 


Totang. Z/48'85' . . 


9-9787068 


From 90' — 43* 36' = 46' 25' Z nfF. 





Therefore the bearing of F from /with the true meri- 
dian will be N 46^ 25' E, and the distance will be 5*77 
chains ; which is the magnitude of the error. 

Example IY. — If the following subterraneous surrey^ 
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commencing at the pit A, S 30° W 4 chains, S TO** "W 
10 chains, and S 50° E 5 chains, was surveyed hj an instru- 
ment whose needle had 
23° of west variation, 
and is plotted on a plan 
bj a meridian having 
only 10° of variation to 
tlie west, vidthout reduc- 
ing the bearings there- 
to ; what will be magni- 
tude of the error P 

K NS represent the 
true meridian, — ns the 
meridian, having 23° of 
west variation, by which 
the survey was taken, — 
and J^S' the meridian 
of the plan, having 10° 
of variation, by which 
the survey is to be plot- 
ted ; the ABOD wiU be 
the erroneous representation of the survey, as plotted by 
the meridian J^S' without reducing the bearings thereto. 
To plot the same truly. 




ith a meridian of 23" of west 


With a meridian ofW of 


vcuriation. 




Chains. 


Chains. 


S. SO^'W. . . 4 


8. 17" W. . .4 


S. 70« W. . . 10 


S. 57" W. . . 10 


S. 50'E. . .5 


S. 63' E. . .6 



Now make Ah form an angle to the west with the meri- 
dian A'iS' of 17°, be an angle to the west of 57°, and cd an 
angle to the east of 63° ; then Abed will represent the 
survey truly plotted, and the distance between D and d 
will be the magnitude of the error. 
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With a meridian 
of 38* of WMt 
variation. 



With the true 
meridian. 



With a meiidian 
of 10* of west 
variation. 



With the true 
meridian. 



OhiiB. 
S. 80* W. 4 
S, 70° W. 10 
S. 60° K. 5 



Ohns. 
S, 7'W. 4 
S. 47' W. 10 
S. 78° &. 6 



Ohns. 
S. 30° W. 4 
8. 70° W. 10 
8. 50° E. 5 



Ohns. 
S.20°W. 4 
8. 60° W. 10 
S. 60° E. 5 



Ohns. 
S. 7' W. 4 
8. 47** W. 10 
S. 73° E. 5 


Northfaig. 


Southing. 


Easting. 


Weaiing. 


ad 


Ohains. 


Ohains. 
8-79 
6-82 
1-46 

12-25 


Ohains. 

4-78 
ka 


Ohains. 
0-49 
7-81 


7-80 
4-78 

3-02 



Ohns. 
S. 20° W. 4 
S. 60° W. 10 
S. 60° E. 5 


Northing. 


Southing. 


Easting. 


Westing. 


1 

1 


Ohains. 


Ohains. 
3-75 
500 
2-50 


Ohains. 

4-83 
Ae 


Ohains. 
1-37 
8-66 


eD 


11-25 


10-03 
4-88 


5-70 



Then Aa 12*25 — Ac 11 '25 = ae or fd 1. 
And eD 6-70 — ad 8-02 = /D 2-68. 

As /D 2-68 . . . . 

Is to radius . . 

Sois/dl . . . . 

To tang. ^ D. 20°27' 
From 90° — 20° 27' = 69» 88', /_ fdJ). 

And V 2*68 -I- 1 »= 2*86 « Dd. 



•4281848 
10-0000000 

9-5718652 
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Therefore the bearing of D from d with the true meridian 
will be N 69'' 33' W, and the distance will be 2*86 chains, 
which is the magnitude of the error. 

Example V. — ^The following subterraneous survey, — 
S 20° W 6 chains, S 70** W 10 chains, N 60** W 5 chains, 
and N 3° W 8 chains, was taken by an instrument having 
23^ of west variation, which I have to plot on a plan, the 
magnetic variation of the meridian by which it has been 
constructed is unknown ; I therefore wish to know how the 
survey must be plotted, so that it may be accurately done? 

In order to find by what kind of meridian the plan has 
been constructed, I took the bearing of two pits thereon 
by the delineated meridian, which I found to bear with 
each other N 26° "W, — ^and the same two pits on the sur- 
face I found to bear N 22® "W by an instrument whose 
needle had 23® of west variation; therefore the plan's 
meridian will have 20° of west variation, and the bearings 
of the survey must be reduced from a meridian of 23° of 
west variation to bearings with a meridian of 20° of the 
same variation, and plotted on the plan accordingly ; 
Thus,— 

Becuringa with thepl<m*8 meridiaH 
of 20" of west varuUion. 
Ohains. 
S. 17" W. . .5 
S. 67" W. . . 10 
N. 68« W. . .6 
N. 6"W. . . 8 



Bearings with a meridian of 28" 
of west variation. 

Chains. 
S. 20"W. . . 6 
S. 70" W. . . 10 
N.50"W. . 5 

N. 3«W. . . 8 



Sow to run bearings on the stirface hy a drcumferentor, 
without error, 

(66.) It frequently happens that the practical miner has 

to re-traverse on the surface the survey of a subterraneous 

excavation from bearings taken at some former time : Now, 

when that is the case, if the miner does it without attending 

to the change that has taken place with the magnetic 

meridian, between the taking of the survey and the re- 
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traversiog it, an error must inevitably be the result ; but 
where surveys are recorded without mentioning by what 
kind of meridian they were originally made, such surveys 
cannot be re-traversed with any degree of accuracy. 

Suppose the bearing of a subterraneous excavation AB, 
is found to be N 2(f W, which is taken by the needle 
of an instrument placed at the pit A, whose magnetic 
meridian is represented by NS ; now, if the 
bearing of this excavation is run off on the 
surface from the pit A, immediately after it 
has been surveyed under-ground, and by the 
same instrument also, the excavation AB 
will be truly represented on the surface (see 
theorem 6, Art. 48) ; but if it should be ne- 
cessary, at any future time, to have the same 
excavation represented on the surface by the 
same survey already made, and in that in- 
terval of time between the survey being made 
and its second plotting on the surface, the 
magnetic meridian NS has changed its situa- 
tion to n9y the same excavation, N 20° W, 
run off from the then magnetic meridian ns, will be 
represented by Ab, which will be erroneous : Therefore, to 
do the work truly, the bearing of AB, as originally taken 
by the meridian NS, must be reduced to its bearing with 
the meridian ns, and plotted on the surface from it accord- 
ingly (see theorem 7, Art. 48). 

I shall insert a few examples relative to plotting bearings 
on the surface by different meridians. 

Example I. — The subterraneous excavation commencing 
at the pit A, N 20*^ W 6 chains AB, N 20° E 8 chains BC, 
N 70° E 6 chains CD, and S 70° E 6 chains DF, was 
surveyed by an instrument whose needle had 10° of west 
variation ns, and is to be plotted on the surface by another 
instrument whose needle has a different magnetic variation; 
how must it be plotted with accuracy P ^ 
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First, find the magnetic yariation of the needle of the 
instrument by which the survey is to be plotted (see 
Art. 61), which suppose it to have 23° of west yariation 
N S ; then reduce the bearings, as taken by a meridian of 
10° of west yariation tu, to bearings with a meridian of 23^ 
of west yariation N S. 

Example II. — ^If the following survey of a subterraneous 
excavatiou, commencing at the pit A (see Fig. to Ex. IV. 
Art. 55), S 30° W 4 chains, S 70° W 10 chains, and S 50° 
E 5 chains, was surveyed by an instrument which had 10° of 
west variation ; what will be the magnitude of the error, if 
the survey is plotted on the surface by another instrument 
haviug 23° of west yariation ? 

Let N'S' represent the magnetic meridian of the needle 
of the instrument by which the survey was made, having 
10° of west yariation, and let ABCD represent the survey 
as plotted on the surface thereby, — also let ns represent the 
meridian of the instrument whose needle has 23^ of west 
variation, and Abed the excavation as plotted according to 
that meridian; then ABCD will be the survey plotted 
truly, and Abed the same plotted erroneously: Therefore, 
from the manner of determining the magnitude of an error, 
arising from plotting a survey by a different meridian than 
that by which it was made (Art. 66), the error will be 
2*86 chains, — which is the distance of d from D. 

Example III. — I have the survey of a subterraneous 
excavation, commencing at a pit called the A pit; the 
bearings are recorded to be taken by the true meridian, 
viz., N 30° W 5 chains, due north 8 chains, N 80° E 6 
chains, N 46^^° W 10 chains, and N 23^° W 4 chains ; how 
is the survey to be truly delineated by an instrument on the 
surface, so that a pit may be sunk on the extreme point of 
the last bearing P 

The first thing to be done, the surveyor must ascertain 
the magnetic variation of the needle of the instrument by 
which he intends delineating the survey (see Art. 49) 
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which suppose to be 23*^ 30' to the west, and reduce the 
bearings of the survey thereto : Thus, — 



yt wih the true meridian. 






SO' ofwea variation. 


Chains. 


Chains. 


N. 30* W. . .5 


N. 6i*W. . .5 


N 8 


N. 23J'»E. . . 8 


N. SO'E. . 6 


N. 76J*E. . 6 


N. 45}*'W. . . 10 


N. 22** W. . . 10 


N. 28f W. . . 4 


N. ... 4 



Then fix the instrument at the A pit, and run off the first 
bearing and distance N 6|^ W 5 chains, and the other 
following ones in regular order, and the end of the last N 4 
chains, will be the place on the surface where the pit must 
be sunk, to hit the extreme point of the excavation. 

To find the antiquity of a plan hy its delineated fneridian. 

(57.) As the magnetic meridian has, for a great number 
of years past, been veering about to the west, hence plans 
constructed at different times must have their magnetic 
meridians of different variation ; those that are of the most 
ancient construction will have their meridians more easterly 
than those of a more modern date. Should a plan be found 
to have been constructed by a meridian having 11^ 15' of 
east variation, it will be reasonable to suppose it has been 
made about the year 1576 ; for at that time the magnetic 
meridian had 11^ 15' of east variation (see Table, Art. 49) : 
Or, if its meridian is found to have 20° of west variation, 
from the same principle it may be supposed to have been 
made about the year 1765. 

ExAMPLB I. — If a plan is found to have a magnetic 
meridian of 18° of west variation, in what year has it been 
constructed P 

By looking in the table. Art. 49, it will appear to have 
been made about the year 1750, 
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Example II.— I have a plan on which is a delineated 
meridian; I therefore wish to know in what year it has 
been made ? 

Eirst find the magnetic yariation of the meridian on the 
plan according to the rules for finding the same, Art. 54^ 
which suppose to be 6® of east variation; then, by the 
table, Art. 49, it will appear to have been made about the 
year 1622. 

The manner of recording subterraneous surveys. 

(58.) As the necessity of recording surveys of subterra- 
neous workings frequently occurs, I shall therefore show 
how the same ought to be recorded, so that they may answer 
the intended design : Thus, — 

A recorded survey of a subterraneous excavation, taken 
June 10th, 1800, beginning at the centre of the A pit, in 
Blackburn colliery. 

Each hearing hemg reduced to the true meridian. 

Chains. 

N. 10* W 5-60 

N. 20* E 4-20 

N. 75» E. . . . . 10 10 

E 4-40 

S. 71'' E 6-80 

N. 60** E 6-90 

A recorded survey of a subterraneous working, taken 
November 2lst, 1801, beginning at the centre of the 
Venture Pit, in Tanfield colliery. 

Each hearing vku taken hy a needle having 23* of west variation^ 
and recorded aeeordingly, 

ObaiiiB. 

a 50" W 6-24 

S. 30' W. 2-20 

S. 86* W. 5-70 

N. 40* W 12-60 

Now, either of these recorded surveys may be truly 
re-traversed on the surface of the earth, at any future time 
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with accuracy, by an instrument whose magnetic needle 
may have any known yariation whatever, by referring to 
Art. 56. 

The nadure and me of the Traverse Tables, 

(59.) Thus, if it is required to know the northing and 
easting of N 18® B 66 links,— look in the tables under the 
degree answering to the bearing, and to the right, opposite 
56 in the column of bearing lengths, will be found 63 links 
and 26 hundred parts of a link of northing, and 17 links 
and 30 hundred parts of a link of easting. As the bearing 
length is links, the northing and easting must be links and 
parts of a link ; for in whatever denomination the bearing 
length is, in the same denomination must the integral part 
of the northing or southing and easting or westing be. 

Also, if it is required to know the northing and easting 
of N 18° E 5*66 chains, — look in the table under the degree 
answering to the bearing, and opposite 5 chains in the 
bearing lengths will be found 4*76 chains of northing and 
1*55 chains of easting ; then, for the remaining 65 links, 
look opposite 65 in the same column of bearing lengths, 
and there will be found 61*82 links of northing, and 20*09 
links of easting, — which, added to the former northing and 
easting, will make 5*3782, or nearly 5*38 chains of northing, 
for the whole northing, — ^and 1*7509 chains, or 1*75 chains 
nearly, for the whole easting. 

Suppose, again, the southing and westing of S 86' 
W 98*20 chains is required, — look in the tables under the 
degree of the bearing, and the southing and westing will be 
thus : — 

Chains. Chains. Chains. 

For 98 00 there is 6 '84 of southing and 97 *76 of westing. 
For 00*20 0* 1*40 of ditto 0*19*95 of ditto. 



98*20 6*85*40 of southing and 97'95'95 of westing. 



or, 6*85t o^ southing and 97*96 of westing nearly. 
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If the southing and easting of S 18^^ E 20 chains is 
requited, — take the southing and easting of the bearing 
length under 18®, and also under 19°, in manner before 
shewn, and half their sum will be the southing and easting 
required ; thus : — 

Chains. Chains. Chains. 

S. 18"* E. 20 wiUhave 19*02 of sonthing 6*18 of easting, 
a 19° E. 20 will have 18*91 of ditto. 6*61 of ditto. 

2)37-93 12-69 

18*96 of southing 6*34 of easting. 

Therefore S 18J° E 20 chains wOl have 18-96 chains of 
southing and 6*34 chains of easting. 

Again, if the northing and westing of N 75J° W 1035 
chains is required, — 

Chains. Chains. Chains. 

N. 76'W. 10-35 will have 2*68*06 of northing 9*99*81 westing. 
N. 76'W. 10-35 will have 2-50*47 of ditto. 1008-96 ditto. 



2)5-18*53 20-08*77 



N. 75|*W. 10*85 will have 2-59*26 of northing 10*04*88 westing, 
or nearly 2*59^ of northing 10*04f westing. 



If the northing and easting of N 14® 87^ E 18 chains be 
required, take the northing and easting of the bearing 
length under 14° and the same under 15"" ; take the 
difference of each, multiply the respectiye differences by 
the number of minutes, i. e. 37', and divide the products by 
60 (the number of minutes in a degree), subtract the first 
quotient from the northing, and add the second to the 
easting ; and the sum and difference will be the northing 
and easting reouired ; thus — 
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N. 14' B. 18 chaiuB will have 17 47 of northing, and 4*35 of easting. 
N. 16»E. „ „ 17-39 of ditto, „ 4*66 of ditto. 



•08 diff. 
37 


•31 diff. 
37 


)29-G 


60)114-7 


5 nearly. 
14-47 


19 nearly. 
4-35 



. N. 14* 37' B. 18 ch. will have 14-42 of northing, and 4-54 of easting. 

The use of the Traverse Tables in reducing hypothenusal or 
inclined distances to horizontal distances, — (See Art. 45.) 

(60.) When the table is used for the before- mentioned 
p,C75 purpose, the column called 

- - - •.* bearing lengths represents 

^^^N..,,^^^ i the hypothenusal distance or 

^^^^^^^ j longest side of a right-angled 

• ^^^^^>^l triangle, as CB; the column 

" called N or S distance repre- 
sents the horizontal distance AB ; and the column called E 
or W distance represents the perpendicular AC. 

If the horizontal distance AB or Qa is required, when the 
hypothenusal distance CB is 10 chaius, and the angle aCB 
or CBA is 20°, — look in the table under 20°, and opposite 
10, in the column of bearing leugths, will be found in the 
column of N or S distance 9*40, which will be 9'4iO chains, 
equal to the horizontal distance AB or Ca. 

If the horizontal distance AB or Ca is required, when the 
hypothenusal distance CB is 8 chains, and the angle aCB or 
CBA is 50°, — look in the tables under 50°, and opposite 8, 
in the column of bearing lengths, will be found 5*14 chains, 
ill the column of N or S distance, which is equal to AB or 
Ca, the horizontal distance. 

The horizontal distance of a line 20*50 chains, run under 
«n angle of 15° of elevation, is required ? 

Look in the tables under 15^ and in the column ol 
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bearing lengths for 2050 chains, the horizontal distance 
will be thus : — 

Chains. GhftiiiB. 

For 20*00 of hyp. distance 19*82 of horixontal distance. 
For 0*50of hyp. distance 0*48 of horisontal distance. 

For 20*50 of hyp. distance 19*80 the whole hoiisontal distance. 

Therefore, 20*50 chains of hjpothenusal or inclining 
length will be equal to 19 chiuns 80 links, or 19*80 chaino 
of horizontal distances 
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76 


63-74 


63-74 


27 


19-42 


18-76 


77 


65-89 


53-49 


27 


19-09 


19-09 


77 


54-45 


54-45 


28 


20-14 


19-46 


78 


66-11 


5418 


28 


19-80 


19-80 


78 


56-15 


55-15 


29 


20-66 


20-16 


79 


56-83 


54-88 


29 


20-51 


20-61 


79 


66-86 


55-86 


30 


21-68 


20-84 


80 


57-66 


66-57 


30 


21-21 


21-21 


80 


66-57 


66-57 


31 


22-80 


21-68 


81 


68-27 


56-27 


31 


21-92 


21-92 


81 


67*28 


67-28 


82 


23-02 


22-23 


82 


58-99 


56-96 


92 


22-6;i 


2-2-63 


82 


57-98 


57-98 ' 


33 


23-74 


22-92 


88 


69-71 


67-66 


33 


'23-33 


23-33 


83 


68-69 


68-69 


34 


24-46 


23-62 


84 


60-42 


68-35 


34 


24-U4 


24-04 


84 


69-40 


59-40 ! 


516 


25-18 


24-31 


86 


61-14 


6905 


36 


24-76 


24-76 


85 


60-10 


60-10 ' 


36 


25-90 


25-01 


86 


61-86 


59-74 


86 


2.V46 


25-46 


86 


60-81 


60-81 


37 


26-62 


-6-70 


87 


62-58 


60-44 


37 


26-16 


26-16 


87 


61-62 


61-52 


38 


27-33 


26-40 


88 


63-30 


61-13 


38 


26-07 


26-87 


88 


62-23 


62-23 


39 


28-06 


27-09 


89 


6402 


61-82 


39 


27-68 


27-58 


89 


62-93 


62-93 


40 


28-77 


27-79 


90 


64-74 


62-52 


40 


28-28 


28-28 


93 


63-64 


63-64 


41 


29-49 


28-48 


91 


66-46 


63-21 


41 


28-99 


28-99 


91 


64-33 


64-38 


42 


30-21 


2918 


92 


66-18 


63-91 


42 


29-70 


-29-70 


92 


65-06 


65-06 


43 


80-93 


29-87 


93 


66-90 


64-60 


43 


30-41 


30-41 


98 


65-76 


66-76 


44 


81-66 


80-67 


94 


67-62 


65-30 


44 


3111 


31-11 


94 


66-47 


66-47 


46 


32-37 


31-26 


95 


68-34 


65-99 


46 


31-82 


31-82 


96 


6718 


67-18 


46 


3809 


31-96 


96 


69-06 


66-69 


46 


32-63 


82-53 


96 


67-83 


67-88 


47 


83-81 


3-2-66 


97 


69-78 


67-38 


47 


33-23 


83-23 


97 


68-59 


68-69 


48 


84-53 


83-34 


98 


70-50 


68-08 


48 


83-94 


33-94 


98 


69-30 


69-30 


49 


35-26 


34-04 


99 


71-21 


68-77 


49 


34-66 


84-65 


99 


70-00 


70-00 


60 


86-97 


84-78 


100 


71-98 


69-47 


60 


86-35 


85-85 


100 


70-71 


70-71 




E.orW. 


N.orS. 




E.or W. 


N. or S. 




E.orW. 


N.orS. 




E.orW. 


N.orS. 
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OP THE PEODITCE OF SEAMS OP COAL. 

(61.) Prom the yarious experiments which have been 
made on the produce of tracts of coal mines, in the neigh- 
bourhood of Newcastle-upon-Tyne, it has been found that 
a cubic yard of coal weighs "986 of a ton ; therefore, an acre 
of that stratum, 1 foot thick, will produce (if all wrought 
out) 1510 tons; consequently an equal area of stratum, 
2, 3, 4, &c., feet in thickness, will produce 2, 3, 4, &c., times 
the quantity of tons of coal that a seam of 1 foot thick will 
produce. 

Prom this datum easy rules may be constructed for the 
use of the practical miner, which with facility may be 
retained for application in calculating the produce of seams 
of any given thickness in tons. 

Tojmdike number of tons of coal contained per acre hy 
a seam of any given thickness. 

BuLE I. — Multiply 1510 by the thickness or height of 
the seam in feet, and the product will be the number of 
tons of coal contained in an acre of that seam. 

T\) find the numher of tons of coal produced per acre hy a 
seam, where part thereof is only worked or taken away, 
the other part heing left as a support to the roof 

KuLE II. — As the sum of the two parts, i.e., that left 
and that taken away, is to the part excavated or taken away, 
so is the whole number of tons contained in an acre of the 
seam to the number of tons produced per acre by the ex- 
cavated part. 

Example I. — What number of tons of coal is contained 
in an acre of coal stratum 6 feet thick ? 

From rule 1st, 1510 x 6 = 9060 tons, the content. 

Example II. — What number of tons of coal is contained 
m an area of coal stratum of 100 acres, 5 feet thick ? 

Digitized by VjOOQiC 



OK THB PKODUOE OF BIAMB OF OOiX. 159 

1510 X 5 = 7550 tons contained in one acre. 
Then 7550 X 100 z^ 755,000 tons contained in 100 acres. 
Example III. — What number of tons of coal is con- 
tained in 400 acres of coal stratum 5 feet 3 inches thick p 

First 5 ft. 3 in. = ^ ft. 

And ^il^><|l><^ = 3,171,000 ton«. 
4 

Example IV. — What number of tons of coal is contained 

in 400 acres of coal stratum 8 feet 4 inches thick ? 

OR 

First 8 ft. 4 in. = '^ft. 
o 

, , 1510 X 25 X 400 ^ ^..Q QQo 4. 

And- 3 = 5,033,333 tons. 

3 

Example V. — What number of tons of coal is contained 
Iq 500 acres of coal stratum 4 feet 9 inches thick, exclud- 
ing a band of stone which lies therein 6 inches thick ? 

4" 75 — '50 = 4*25 feet, the thickness of the coal stratum, 
exclusive of the baud of stone. 

Then 1510 x 425 x 500 = 3,208,750 tons contained in 
500 acres. 

Example VI. — In a seam of coal which is 7 feet 3 inches 
thick ; that is to say, 6 feet of its thickness is marketable, 
and 1 foot 3 inches inferior ; I wish to know the produce in 
tons per acre, both of the marketable and the inferior parts 
of the seam? 

1510 X 6 = 9060 tons per acre, the marketable produce 
of the seam 

Firstlft. 3in.=:|ft. 

And 7 — = 1887 J tons of the inferior parts. 

Example VII.— In a seam of coal 6 feet thick, I wish to 
know what number of tons it produces per acre, when 1 part* 
iS taken away, and 2 left for pillars or supports P 

1510 X 6=9060 tons, the whole content per acre. 
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From rule 2nd, as 2 + 1 s 3 : 1 : : 90G0 : 3020 tons, 
the produce per acre of the part takeu away. 
Example YIII. — In a seam of coal 3 feet 6 inches thick, 

1 wish to know what number of tons it will produce per 
acre, when two parts are taken away and 1 left f 

1510 X 3*5 = 5285 tons, the content per acre. 
As 2 + 1 = 3 : 2 : : 5285 : 3523*33 tons, the produce 
per acre of the part taken away. 
Example IX. — In 1000 acres of coal 5 feet thick, whereof 

2 parts are worked and 1 left, I wish to know how many 
years this stratum of coal will produce an annual quantity 
of 60,000 tons? 

1510 X 5 = 7550 tons, the whole produce of the seam 
per acre. 

Then as 3 : 2 : : 7550 : 5033, the quantity got per 

acre. 

. , 5033 X 1000 1^. ftft ^^^^^ 

And = lUU'bb years. 

50,000 ^ 

Example X. — I have a tract of 600 acres of coal stratum, 

containing 2 seams, the iirsb 5 feet 3 inches thick, and the 

second 3 feet 6 inches thick : Out of the firut seam 3 parts 

are got and 1 left ; and out of the second 4 parts are got and 

1 left. Now, if the annual vend of the two seams together 

is 75,000 tons, what number must be wrought out of each 

beam yearly, so that they may terminate together ; and how 

many years will the colliery last ? 

T = 7927 J tons, the whole produce per acre of 

the first seam. 

And 4:3:: 7927^ : 594^5 tons, the quantity wrought 
per acre out of the first seam. 

Then 5945 x 600 = 3,567,000 tons, total produce of the 
first seam. 

Again, ^ *" ^285 tons, the whole produce peJ 

acre of tue second seam. 
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And 5 : 4 : : 5285 : 4228 tons, the quantity wrought pe; 
acre out of the second seam. 

Then 4228 x 600 == 2,536,800 tons, total produce of the 
second seam. 

Now, to make the two seams terminate together, the 
quantity wrought out of each seam annually must bear the 
same proportion to each otlier as the quantity wrought out 
of each acre of each seam. 

Therefore 5945 + 4228 = 10,173 : 5946 : : 75,000 : 
43,829 tons, the quantity to be wrought out of the first 
seam annually. 

And 75000 — 43829 - 31,171 tons, the quantity to be 

wrought out of the second seam annually. 

„., 3567000 + 2536800 ^^ -^ , 

Whence ^ = 80 years 18 days, 

the duration of the colliery. 

Note, — Elaborate statistics and details of the extant, the probable pro- 
duce and duration of all the coal-fields in the United Kingdom, alBo the 
sxtent and thickness of the strata of those of the United States and the 
British colonies, as fax as they are known ; as well as those of Belgium, 
Prance, Germany, and other foreign countries, are given in the Reports oj 
the Institution of Mining Engineers of Netocastle-upoTh-TyTie, to which the 
student is referred, who may be desirous to be acquainted with these 
subjects. 

Questions in Mine Surveying, 

Note, — The solutions to the two following Questions in Mine Surveying 
will require a knowledge of the application of Algebra to Geometry, and 
the latter of the two will require a further knowledge of the application of 
Spherical Trigonometry to Astronomy. See Question XV 11^ page 211, 
BaJcer^s Land and Engineering Swveying. Weale^a Series. The student 
will have no difficulty in sketching the fignree and assigning the dimensions 
to the given parts in the two Questions. 

Question 1. — There are four drifts in a coal mine forming 
a trapezium, the given lengths of which are a, b, c, d, and 
the sums of the opposite angles of the trapezium are known 
to be equal to two right angles, none of the angles being 
separately given. It is required to plot this subterraneous 
survey by the help of the following formula. 
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Let S -^ half the sum of the lengths of the four drifts s 
^ (a -^ b •{• e •¥ d), and D the diameter of circle, which will 
circumscrihe the trapezium ; then 

r\ ^ / f (ac + hd) (ab + cd) (ad+hc) \ 
-^ ( (S-a) (8-5) (S-c) (S-^ ) 

Note, — This formula will divest the preceding Question of its chief diffi- 
culty, while it will accustom the student to the application of this species 
of mathematical analysis. 

Question 2.— There are five straight drifts, AB, BC, CD, 
DE, EA, in a coal-mine, forming an irregular polygon ; now, 
the several lengths of each of the five drifts are given, and 
the angles at B, C, and D are known to he equal to one 
another, hut are not given : also at each of the angles B and 
B is a shaft, and the tops of these two shafts range with 
the sun at 3 h. 35' p.m. on the 22d of October, 1860. It is 
required from these data to plot this subterraneous survey 
in its true position with respect to the cardinal points. 

NoTB. — This question was proposed by B. Gfomperts, Esq., F.R.S., b 
the CkntlemarCa Mathematical Companion ; to which he gave a solution m 
a concise, novel, and ingenious manner by his Princ^le$ of Itnoffittarif 
Q^Mntiliis : other solutions by the ordinary methods were 2J» phtn to the 
U)Ci« I xoblcin. 
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Aogle, to datermine the number of 
degrees contained in any, 3; to 
lajr down an, equal to any number 
01 degrees, 3 ; to make an, equal 
to a given, 3. 

Angles, to find the magnitude of, 9 ; 
method of reducing into bearings, 
10 ; to reduce bearings into, 15. 

Antiquity of a plan, to find the, by 
its dehneated meridian, 127. 

Axioms on the magnetic variation of 
the needle, 92. 

Back sight, to take a, 39. 

Baker*8 method of subterranean sur- 
veying without the use of the 
needle, 42. 

Bearing, to find the northing and 
southing, the easting or westing of 
any, and distance, 22. 

Bearings : how to run bearings on the 
surface by a circumveutor without 
error, 124 ; examples, 125 ; method 
of determining, 10 ; method of redu- 
cing angles into, 10; to record the, 
of subterraneous surveys, 128. To 
reduce any^ number of bearings and 
distances into one, 63 ; exampUsB^ 
04. To reduce bearings from one 
magnetic meridian to its bearings 
with any other of di£ferent varia- 
tion, 103 ; examples, 107. To re- 
duce bearings from a magnetic to 
a true meridian, 99; examples, 
102. To reduce into angles, 15 ; 
rules, 17 ; examples, 18. 

Bearings, reducing of, and distances 
to their northing or southing, and 
easting or weating from their point 
of departure, 21 ; to reverse, 15 ; 
farveying and recording, 26. 



Beauland's plan of subterraneous rar- 
veying without the use of fhe 
needle, 44. 

Circular protractor, 48. 

Circumveutor described, 12. How to 
run bearings on the surface by the, 
without error, 124 ; examples, 125. 
Plotting on the surface by the, 70 ; 
examples, 71. 

Coal, to calculate the produce of 
seams of, 158. 

Compass described, 6 ; to find to what 
point of the compass an object 
bears on, when its direction with 
respect to the magnetic meridian 
is given, 13. 

Degrees, to determine the number of, 
contained in any ansle, 3 ; to lay 
down an angle equal to any num- 
ber of, 3. 

Distance and bearing, to find t^e 
northing or southing, the easting or 
westing of any, 22 ; example, 23. 

Distances and bearings, 10; to reduce 
any number of, into one, 63; 
examples, 64; reducing of, and 
bearings, to their northing or south- 
ing, easting or westing, from die 
point of departure, 21; use of 
traverse tables to reduce inclined 
to horizontal, 131. 

Fenwick's method of subterraneous 
surveying without the use of the 
needle, 41. 

Horizontal distances, use of traverse 
tables to reduce inclined to. 131. 
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[nclined distances, use of traverse 
tables to reduce to horizontal, 131. 

Instruments used in subterraneous 
surveying, 7. 

Lead mines, instruments used for 

surveying in, 7. 
Line, to divide a, into two parts, 1 ; 

to draw a parallel, 1. 

Slagnetic meridian, 7 ; position of, 
7. Meridian, to reduce bearings 
from one, to bearings with any 
other of different variation, 103; 
examples, 107 ; to reduce bearings 
from a meridian to a true, 99; 
examples, 102. 

Magnetic needle, method of conduct- 
ing a subterraneous survey by the, 
7. Variation of the needle, 92; 
axioms and observations, 92 ; de- 
scribed, 93; diurhal table of, 93; 
east or west described, 95 ; to de- 

. termine the variation of any in- 
strument, 98 ; to determine errou 
arising in plotting from the, 115; 
examples, 116; to discover the 
magnitude of the error, 118; 
tabb of the variation from 1576, 
94; table of the variation for each 
month of the rear, 96. 

VIeridian, to find the antiquity of a 
plan by its, 127 ; to find the true, 
96 ; to find the true, astronomically, 
97 ; magnetic, described, 7 ; posi- 
tion of , 7 ; to find to what a plan 
has been constructed, 109; cUtto, 
examples, 113. 

Mine surveying, questions in, 85, 161. 

Mines, instruments for surveying in, 

Needle, magnetic, method of con- 
ducting a subterraneous survey by 
the, 7 ; variation of the observa- 
tions, and axioms on the variation, 
92 ; diurnal variation, 95 ; east or 
west, 95; table of the variation 
since 1576, 94; to determine the 
variation of the needle of any 
instrument, 98. 

Observations on the magnetic varia- 
tion of the needle, 92. 

Pfcrallel line, to draw a, 1. 



Perpendicular, to raise a, from f 
given point, 2 ; to let fall a, iron 
a given point, 2. 

Plan, to find the antiquity of a, by 
its meridian, 127 ; to find to what 
meridian a plan has been con- 
structed, 109. 

Plotting, to determine an error arising 
in, through the variation of the 
needle, 115. 

Plotting on the surface by the cir- 
cumventor or theodolit^ 70; ex- 
amples, 71. 

Plotting, if commenced with the first 
or last bearing, a matter of indif- 
ference, 75; to avoid an obstruc- 
tion, 73. Subterraneous surveys 
described, 47 ; with T-square, 52 ; 
so as to neutralise the effect of an 
error, 53 ; example, 68. 

Point, to raise a perpendicular from 
a, 2; to let fait a perpendicular 
from a given, 2. 

Practical questions in mining and 
tunnelling, 85. 

Protractors described, 48. 

Questions in mining and tunnelling, 

85. 
Questions in mine surveying, 161. 

Seams of coal, to calculate the pro- 
duce of, 158. 

Semi-circular protractor described. 48. 

Sight, back, to take i^ 39. 

Subterraneous surveving, instrument! 
used in, 7. Method of, with the 
magnetic needle, 7; number of 
ubsistants requisite, 8. Without 
the general use of the needle 
(Fenwick*splan),41. Without the 
use of the needle (Baker's plan), 
43 ; instrument to be used for, 44 , 
Beauland's plan, 44. Error of 
adding a number of bearings and 
distances together and taking the 
total mean sum of degrees as the 
common bearing, 84. To make a 
survey where me excavation de- 
clines from the horizon, 82 ; ex- 
ample of survey book, 83. Plotting 
described, 47 ; with T-square, 52 ; 
to plot a survey so as to neutralise 
the effect of an error, 53 ; example^ 
68. To record the bearings of, 128. 

Subterraneous working, to survey a 
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87; to prcve the work, 27, ex- 
amoles, 28; example of survey 
book, 37. 

Surface, how to run bearings on the, 
without error, by the cireumventor, 
124; example, 125. Plotting on 
the surface by the cireumventor or 
theodolite, 70; examples, 71; to 
avoid an obstruction, 73; if com- 
menced widi the first or last bear- 
ing a matter of indifference, 75. 

Survey books, examples of, 37, 79, 
»»3. 

S^urveying and recording bearings, 
26. 

Surveying, questions in mine, 161. 

Surveying, subterraneous. (See^^K^ 
terraneous surveying.) 

Surveys, to plan, and to determine an 
error in plotting arinng from the 
variation of the needle, 115; ex- 
amples, 116. 

T-fionare, to plot subterraneous sur- 
veys with the, 52. 

Table of the degrees of magnetic 
variation from 1576 to 1858, 94 ; 
showing the diurnal variation of 
the needle, 95 ; of the mean varia- 
tion of each month of ths year, 96. 



Table, traverse, to every degree of 
the quadrant, 135. 

Tables^ traverse, described, 129; use 
of, in reducing inclined to hori- 
zontal distances, 131. 

Theodolite, plotting on the surface 
by the, 70 ; examples, 71. 

Theorems, 4. 

Traverse table to every degree of the 
quadraLt, 135. 

Traverse tables described, 129. 

True meridian, to find the, astrono- 
mically, 97. To reduce bearings 
from a magnetic to a, 99; ex- 
ample 102. 

Tunnelling, questions in, 85. 

Variation of the needle described, 93, 
axioms and observations on the, 
92 ; diurnal table of, 95 ; east or 
west described, 95 ; table of varia- 
tion for each month of the year, 
96 ; table of variation from 1576 
to 1858, 94; to determine the 
variation of any instrument, 98. 

Working, subterraneous, to survey a, 
27. To prove the work, 27; ex- 
amples, 28; example of survey 
book, 87. 
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CIVIL ENGINEERING & SURVEYING. 
Oiiril Bntfineerinif. 

By Henry Law, M.Inst.C.E. Including a Treatise on Hydraulic 
Engineering by G. R. Burnbll, M.I.CE. Seventh Edition, revised, 
with Large Additions by D. K. Clark, M.I.CE. . . . 6/6 

Pioneer Bnifineerinif : 

A Treatise on the Engineering Operations connected with the Settlement of 
Waste Lands in New Countries. By Edward Dobson, M.Inst.CE. 
With numerous Plates. Second Edition 4/6 

Iron Bridifes of Moderate Span: 

Their Construction and Erection. By Hamilton W. Pbnorsd. With 40 
Illustrations 2/0 

Iron and Steel Brid|fes and Viaducts. 

A Practical Treatise upon their Construction for the use of Engineers, 
Draughtsmen, and Students. By Francis Campin, C.E. With numerous 
Illustrations 3/6 

Gonstruotional Iron and Steel IBTork, 

As Applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E 3/6 

Tubular and other Iron Girder Brid|fes. 

Describing the Britannia and Conway Tubular Bridges. By G. Drysdale 
Dempsbv, C.E. Fourth Edition 2/0 

Materials and Construction: 

A Theoretical and Practical Treatise on the Strains, Designing, and Erec- 
tion of Works of Construction. By Francis Campin, C.E. . . 3/0 

Sanitary Work in the Smaller Towns and in Villages. 

By Charlbs Slagg, Assoc. M.Inst.C.E. Third Edition . . 3/0 

Roads and Streets (The Construction of). 

In Two Parts: I. The Art of Constructinq Common Roads, by H. 
Law, C.E., Revised by D. K. Clark, C.E. ; II. Recent Practice: In- 
cluding Pavements of Wood, Asphalte, &c. By D. K. Clark, C.E. 4/6 

Gas Works (The Construction of), 

And the Manufacture and Distribution of Coal Gas. By S. Hughbs, C.E. 
Re-written by William Richards, C£. Eighth Edition . . 6/6 

IBTater Works 

For the Supply of Cities and Towns. With a Description of the Principal 
Geolosical Formations of England as influencing Supplies of Water. By 
Samuel Hughes, F.G.S., C.E. Enlarged Edition .... 4/0 

The Power of Water, 

As applied to drive Flour Mills, and to give motion to Turbines and other 
Hydrostatic Engines. By Joseph Glvnn, F.R.S. New Edition . 2/0 

Wells and Well-Sinking. 

By John Geo. Swindell, A.R.I.B.A,and G. R. Burnbll. C.E. Revi-ed 
Edition. With a New Appendix on the Qualities of Water. Illustrated 2/0 

The Drainage of Lands, Towns, and Buildings. 

By G. D. Dempsey, C.£. Revised, with large Additions on Recent 
Practice, by D. K. Clark, M.I.CE. Third Edition . . . 4/6 

The Blasting and Quarrying of Stone, 

For Building and other Purposes. With Remarks on the Blowing up of 
Bridges. By Gen. Sir J. BuRGOTNE, K.C.B {/6 

Foundations and Concrete Works. 

With Practical Remarks on Fooiinf^^, Plankine, Sand, Concrete, B^ton, 
Pile-driving, Caissons, and Cofferdams. By E. Dobson, M.K.I.B.A. 
Eighth Edition ) /6 



Digitized by VjjOOQiC 



wbale's scientific and technical series. 3 
Pneumatios, 

Including Acoustics and the Phenomena of Wind Currents, for the Use ol 
Beginners. By Charles Tomlinson, F.R.S. Fourth Edition . 1/Q 

Liand and Bn^ineerintf Surveyinif. 

For Students and Practical Use. By T. Baker, C.E. Eighteenth Editiooy 
Revised and Extended by F. £. Dixon. A. M. Inst. C.E.. Professional Asso- 
ciate of the Institution of Surveyors. With numerous Illustrations and two 
Lithographic Plates \Just pubUshtd 2/0 

Mensuration and Measurintf. 

For Students and Practical Use. With the Mensuration and Levelling ol 
Land for the purposes of Modern Engineering. By T. Baker, C.E. New 
Edition by E. Nugent, C.£ 1/6 



MINING AND METALLURGY. 
Mineralogy^ 

Rudiments of. By A, Ramsay, F.G.S. Fourth Edition, reyised and 
enlarged. Woodcuts and Plates 3/0 

Goal and Coal Mining, 

A Rudimentarv Treatise on. By the late Sir Warington W. Smtth, 
F.R.S. Eighth Edition, revised and extended by T. Forster Brown. 

Uwt published 3/0 

Metallur^ of Iron. 

Contaming Methods of Assay, Analyses of Iron Ores, Processes of Mann- 
facture of Iron and Steel, &c. By H. Baubrman. F.G.S. With numerous 
Illustrations. Sixth Edition, revised and enlarged .... 6/0 

The Mineral Surveyor and Valuer** Complete Guide. 

By W. LiNTERN. Fourth Edition, with an Appendix on Magnetic and 
Angular Surveying 3/0 

Slate and Slate Quarrying: 

Scientific, Practical, and Commercial. By D. C. Davibs, F.G.S. Witk 
numerous Illustrations and Folding Plates. Fourth Edition . . 3/0 

A First Book of Mining and Quarrying, 

With the Sciences connected therewith, for Primary Schools and Self In- 
struction. By J. H. Collins, F.G.S. Second Edition . . .1/0 

Subterraneous Surveying, 

With and without the Magnetic Needle. By T. Fbnwick and T. Bakbi, 
C.E. Illustrated 2/0 

Mining Tools. 

Manual of. By William Morgans, Lecturer on Practical Mining at tba 
Bristol School of Mines 2/0 

Mining Tools, Atlas 

Of Engravings to Illustrate the above, containing 235 Illustrations of Mining 
Tools, drawn to Scale. 4to 4/0 

Physical Geology, 

Partly based on Major-General Portlock's '* Rudiments of Geology.** 
By Ralph Tate, AL.S., &c. Woodcuts 2/0 

Historical Oe<Hogy, 

Partly based on Major-General Portlock's " Rudiments." By Ralfh 
Tate, A.L.S., &c. Woodcuts 2/0 

Geology, Physical and Historical. 

Consisting of " Physical Geology," which sets forth the Leading Prindplat 
of the Saenoe ; and " Historinl Geology," which treats of the Mineral ani 
Organic Conditions of the Earth at each successive epoch. By Raltk 
Tate, F.G.S T^ . . 4/0 

Bleotro-Metallurgy, 

Practically Treated. By Alexander Watt. Tenth EditiM, wlarged 
and revised, including mt most Recent Proeesses • •. 3/6 
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4 weale's scientific and technical series. 

MECHANICAL ENGINEERING, 
The Workman's Manual of IingineeFing[ Drawing. 

By John Maxton, Instructor in Engineering Drawing, Royal Naval 
College, Greenwich. Seventh Edition. 300 Plates and Diagrams . 3/6 

Fuels: Solid, Liquid, and Gaseous. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. 
By H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist 
to the Great Eastern Railway. Third Edition 2/0 

Fuel, Its Combustion and Bconomy. 

Consisting of an Abridement of " A Treatise on the Combustion of Coal and 
the Prevention of Smoke." By C. W. Williams, A.I.C.E. With Exten- 
sive Additions by D. K. Clark, M.Inst. C.E. Fourth Edition . 3/6 

The Boilermaker's Assistant 

In Drawing. Templating, and Calculating Boiler Work, &c. By T. Court- 
NBY, Practical Boilermaker. Edited by D. K. Clark, C.E. . 2/0 

The BoUer-Maker*s Ready Reckoner, 

With Examples of Practical Geometry and Templating for the Use of 
Platers, Smiths, and Riveters. By John Courtney. Edited by D. K. 

Clark, M.I.CE. Fourth Edition 4/0 

%• TMr last two Works in One Volume^ half-hound, entitled " The Boiler- 

maker's Ready-Reckoner and Assistant.'* By J. Courtney and 

D. K. Clark. Price 7/0. 

Steam BoUers: 

Their Construction and Management. By R. Armstrong, CE. Illustrated 

1/6 
Steam and Machinery Management. 

A Guide to the Arrangement and Economical Management of Machinery. 
ByM. PowisBale. M.Inst.M.E 2/6 

Steam and the Steam Engine, 

Stationary and Portable. Being an Extension of the Treatise on the Steam 
Engine of Mr. J. Sewell. By D. K. Clark, CE. Foturth Edition 3/6 

The Steam Bngine, 

A Treatise on the Mathematical Theory of, with Rules and Examples for 
Practical Men. Bv T. Baker, C. E 1/6 

The Steam Bngine. 

By Dr. Lardner. Illustrated \\Q 

Itfooomotive Bngines, 

ByG. D. Dbmpsey, CE. With large Additions treating of the Modem 
Locomotive, by D. K. Clark, M.In&t.C.E 3/0 

ItfOOomotiTe Bngine-Driving. 

A Practical Manual for Engineers in charge of Locomotive Engines. By 
Michael Reynolds. Tenth Edition. 34. td, limp ; cloth boards . 476 

Stationary Bngine-Driving. 

A Practical Manual for Engineers in charge of Stationary Engines. By 
Michael Reynolds. Sixth Edition. 3;. td. limp ; cloth boards . 4/0 

The Smithy and For|fe. 

Including the Farrier's Art and Coach Smithing. By W. J. E. Crank. 
. Fourth Edition 2/6 

Modem IBTorkshop Practioe, 

As applied to Marine, Land, and Locomotive Engines, Floating Docks, 
Dredging Machines, Bridges, Ship-building, &c. By J. G. Winton. 
Fourth Edition, Illustrated 3/Q 

Mechanical Bngineering. 

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Machinery, Mechanical Manipulation, Manufacture of the Steam Engine, 
&c By Francis Campin, CE. Third Edition .... 2/6 

Details or Machinery. 

Comprising Instructions for the Execution of various Works in Iron in the 
Fitting-Shop, Foundry, and Boiler- Yard. By Francis Campin, C.E. 3/0 
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WEALES SCIENTIFIC AND TECHNICAL SERIES. 6 
Blementary Bngineerinif : 

A Manual for Young Marine blngineers and Apprenticeit. In the Form of 
Questions and Answers on -Metals, Alloys, Strength of Materials, &c. 
By I. S. Brbwbr. Fourth Edition 1/6 

Power in Motion: 

Horse-power Motion, Toothed-Wheel Gearing, Long and Short Driving 
Bands Ang4ilar Forces, &c. By Jambs Armouk, C.E. Third Edition 2/0 

Iron and Heat, 

Exhibiting the Principles concerned in the Construction of Iron Beams, 
Pillars, and Girders. By J. Armour, CE. . . . 2/6 

Practioal Mechanisniy 

And Machine Tools. By T. Bakbr, C.E. With Remarks on Tools and 
Machinery, by J. N ASM YTH, CE 2/6 

Mechanios: 

Being a concise Exposition of the General Principles of Mechanical Science,' 
and their Applications. By Charles Tomlinsun, F.R.S. . 1/6 

Cranes (The Construction of), 

And other Machinery for Raising Heavy Bodies for the Erection of Build- 
ings, &c By Joseph Glynn, F.R.S 1/6 



NAVIGATION, SHIPBUILDING, ETC. 
The Sailor's Sea Book: 

A Rudimentary Treatise on Navigation. By Jambs Greenwood, B.A. 
With numerous Woodcuts and Coloured Plates. New and enlarged 
Edition. By W. H. Rossbr 2/6 

Practical Navigation. 

Consisting of The Sailor's Sea-Book, by Jambs Greenwood and W. H. 
Rosser ; together with Mathematical and Nautical I'ables for the Working 
of the Problems, by Henry Law, C.E., and Prof. J. R. Young. 7/0 

Navigation and Nautical Astronomy, 

In Theory and Practice. By Prof. J. R. Young. New Edition. 2/6 

Mathematical Tables, 

For Trigonometrical, Astronomical, and Nautical Calculations ; to which is 

prefixed a Treatise on Logarithms. By H. Law, C. £. Together with a 

Series of Tables for Navigation and Nautical Astronomy. By Professor J. 

- R. Young. New Edition 4/0 

Masting, Mast-Making, and Rigging of Ships. 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, 
&c., relative to every class of vessels. By Robert Kipping, N.A. . 2/0 

Sails and Sail-Making. 

With Draughting, and the Centre of Effort of the Sails. By Robert 
Kipping, N.A. 2/6 

Marine Bngines and Steam Vessels. 

By R. Murray, C.E. Eighth Edition, thoroughly revised, with Addi- 
tions by the Author and by Gborgb Carlisle, C.E. . . . 4/6 

Naval Architecture : 

An Exposition of Elementary Principles. By Jambs Peaks . . 3/6 

Ships for Ocean and River Service, 

Principles of the Construction of. By Hakon A. Sommbrfbldt . 1 /6 

Atlas of Bngravings 

To Illustrate the above. Twelve large folding Plates. Royal 4to, cloth 7/6 

The Forms of Ships and Boats. 

By W. Bland. Ninth Edition, with numerous Illustrations and 
Models .... 1/6 
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6 weale's scientific and technical series. 

ARCHITECTURE AND THE 

BUILDING ARTS. 
Oonstruotional Iron and Steel IBToFk, 

As applied to Public, Private, and Domestic Buildings. By Francis 
Campin, C.E 3/6 

BnUding Bstates : 

A Treatise on the Development, Sale, Purrhase, and Management of Build- 
ing Land. By F. Maitland. Third Edition 2/0 

The Soienoe of Building : 

An Elementary Treatise on the Principles of Construction. By £. Wynd- 
HAM Tarn, M.A Lond. Fourth Edition 3/6 

The Art of Buildinif : 

General Principles of Construction, Strength, and Use of Materials, Working 
Drawings, Specifications, &c. By Edward Dobson, M.R.I.B.A. . 2/0 

A Book on Building, 

Civil and Ecclesiastical. By Sir Edmund Bbckbtt, Q.C (Lord Grim* 
thorps). Second Edition 4/6 

I>welling-House8 (The Breotion of), 

Illustrated by a Perspective View, Plans, and Sections of a Pair of Villas, with 
Specification, Quantities, and Estimates. By S. H. Brooks, Architect 2/6 

Cottage Building. 

By C. Brucr Allbn. Eleventh Edition, with Chapter on Economic Cot- 
Uges for Allotments, by E. E. Allen, C.E 2/0 

AoousticB in Relation to Arohitecture and Building: 

The Laws of Sound as applied to the Arrangement of Buildings. By Pro- 
fessor T. Rogrr Smith, F.R.I.B. A New Edition, Revised . .1/6 

The Rudiments of Practical Bricklaying. 

General Principles of Bricklaying ; Arch Drawing, Cutting, and Setting ; 
Pointing ; Paving, Tiling, &c By Adam Hammond. Witn 68 Woodcuts 

1/6 
The Art of Practical Brick Guttinif and Settin|f. 

By Adam Hammond. With 90 Engravings 1/6 

Brickwork 



A Practical Treatise, embodying the General and Higher Principles of 
Briddaying, Cutting and Setting ; with the Application of Geometry to Roof 
Tiling, &c. By F. Walker 1/6 



Bricks and Tiles, 

Rudimentary Treatise on the Manufacture of; containing an Outline of the 
Principles of Brickmaking. By £. Dobson, M.R.I.B.A Additions by 
C. ToMLiNSON, F.R.S. Illustrated 3/0 

The Practical Brick and TUe Book. 

Comprising: Brick and Tilb Making, by E. Dobson, M.Inst.CE.; 
Practical Bricklaying, by A Hammond; Brick-cutting and Setting, 
by A Hammond. 550 pp. with 270 Illustrations, half-bound . . 6/0 

Carpentry and Joinery— 

Thb £lembntarv Principles of Carpentry. Chiefly composed from the 
Standard Work of Thomas Tredgold, C.E. With Additions, and Treatise 
ON Joinery, by E. W. Tarn, M.A. Seventh Edition . . . 3/6 

Carpentry and Joinery — Atlas 

Of 35 Plates to accompany and Illustrate the foregoing book. With 
Descriptive Letterpress. 4to 6/0 
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WEALE'S SCIENTIFIC AND TECHNICAL SEEIES. 7 
A Practical Treatise o|i Handrailing; 

Showing New and Simple Methods. By Geo. Collings. Second Editio^ 
Revised, including a Trbatisb on Stairbuilding. With Plates . 2/o 

Circular IBTork in Carpentry and Joinery. 

A Practical Treatise on Circular Work of Single and Double Curvature. 
By Gborgb Collings. Third Edition 2/0 

Roof Carpentry: 

Practical Lessons in the Framing of Wood Roofs. For the Use of Worldnc 
Carpenters. By Gbo. Collings 2/0 

The Construction of Roofs of Wood and Iron; 

Deduced chiefly from the Works of Robison, Tredgold, and Hnmber. Bv 
E. Wyndh AM Tarn, M. A., Architect Third Edition . . .1/6 



The Joints Made and Used by Builders. 

By Wyvill J. Christy, Architect. With x6o Woodcuts . 3/0 

' Shoring 

And its Application : A Handbook for the Use of Students. By Geomsb 
H. Blagrovb. With 31 Illustrations 1/0 

The Timber Importer's,- Timber Merchant's, and 
Builder's Standard Guide. 

By R. E. Grandy 2/0 

Plumbing: 

A Text-Book to the Practice of the Art or Craft of the Pltunber. Witih 
Chapters upon House Drainage and Ventilation. By Wm. Paton Buchan. 
Eighth Edition, Re-written and Enlarged, with 500 Illustrations 3/6 

VentUation : 

A Text Book to the Practice of the Art of Ventilating Buildings. By W. P. 
Buchan, R.P., Author of " Plumbing," &c. With 170 Illustrations 3/6 

The Practical Plasterer: 

A Compendium of Plain and Ornamental Plaster Work. By W. Kbmp 2/0 

House Painting, Graining, Marbling, & Sign IBTriting. 

With a Course of Elementary Drawing, and a Collection of Useful Receipts. 
By Ellis A. Davidson. Eighth Edition. Coloured Plates . . 6/0 
*«* TAg abavet in cloth boards, strongly bounds 6/0 

A Grammar of Colouring, 

Applied to Decorative Painting and the Arts. By George Field. New 
Edition, enlarged, by Ellis A. Davidson. With Coloured Plates . 3/0 

Elementary Decoration 

As applied to Dwelling Houses, &c. By Jambs W. Facxy. Illustrated 2/0 

Practical House Decoration. 

A Guide to the Art of Ornamental Painting, the Arrangement of Colours in 
Apartments, and the Principles of Decorative Design. By Jambs W. Facet. 

2/6 
%* Tho last two Works in On* handsome Vol,, half-bound, entitled " Houss 
Decoration, Elementary and Practical," ^ce 6/0 

Portland Cement for Users. 

By Henry Faija, A.M.Inst.C.E. Third Edition, Corrected . . 2/0 

Liimes, Cements, Mortars, Concretes, Mastics, Plas- 
tering, &c. 

By G. R. BuRNELL C.E. Fifteenth Edition 1/6 
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8 weale's scientific and technical series. 
Masonry and Stone-Cutting. 

The Principles of Masonic Projection and their application to Construction. 
ByEDWAKD DoBSON, M.R.I.B.A. 2/6 

Arches, Piers, Buttresses, &o.: 

Experimental Essays on the Principles of Construction. By W. Blanix 

Quantities and Measurements, 

In Bricklayers', Masons', Plasterers', Plumbers', Painters', Paperhang^ers'. 
Gilders', Smiths', Carpenters' and Jomers' Work. By A. C. Beaton 1 /6 

The Oomplete Measurer: 

Setting forth the Measurement of Boards, Glass, Timber and Stone. By R. 

HORTON. Sixth Edition . . 4/0 

\* Tht ahcve^ strongly bound in UiUhert prict 6/0« 

Light: 

An Introduction to the Science of Optics. De»gned for the Use of Students 
of Architecture, Engineering, and other Applied Sciences. By E Wvni> 
HAM Tarn, M. A., Author of " The Science of Building," &c . . 1/6 

Hints to Young Arohiteots. 

By George Wightwick, Architect. Sixth Edition, revised and enlarged 
by G. HusKissoN Guillaumb, Architect ... . 3/6 

Arohiteoture— Orders : 

The Orders and their iEsthetic Principles. By W. H. Leeds. Illustrated. 

1/6 
Arohiteoture— Styles : 

llie History and Description of the Styles of Architecture of Various 
Countries, from the Earliest to the Present Period, by T. Talbot Biiry, 
F.R.I.B.A. Illustrated 2/0 

*«* Orders and Styles or Architecture, in One VoL^ 3/6* 

Arohiteoture— Design : 

The Principles of Design in Architecture, as deducible from Nature and 
exemplified in the Works of the Greek and Gothic Architects. By £dw. 

Lacy Garbett, Architect. Illustrated 2/6 

*♦* The three preceding Works in One handsome Vol., half bounds entitled 
"Modern ARCHiTECTURE,"/ru:/ 6/0* 

Perspeotive for Beginners. 

Adapted to Young Students and Amateurs in Architecture, Painting, ftc. 
By George Pyne 2/0 

Arohiteotural Modelling in Paper. 

By T. A. Richardson. With Illustrations, engraved by O. Jbwitt 1 /6 

Glass Staining, and the Art of Painting on Glass. 

From the German of Dr. Gessert and Emanuel Otto From berg. With 
an Appendix on The Art op Enamelling 2/6 

VitruTius— The Arohiteoture of. 

In Ten Books. Translated from the Latin by Joseph Gwilt, F.S.A., 
F.R.A.S. With as Plates . . . S/Q 

N.B,—This is the only Edition ^Vitrvvivs procurable at a moderate price 

Greoian Arohiteoture, 

An Inquiij into the Principles of Beauty in. With an Historical View of the 
Rise and Progress of the Art in Greece. By the Earl op Aberdeen I/O 
%* Thg two preceding Works in One handsome Vol., half bound, entitled 
" Ancient Architecture," price 6/0. 
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WEALE*S SCIENTIFIC AND TECHNICAL SERIES. 9 

INDUSTRIAL AND USEFUL ARTS. 
Oements, Pastes, Glues, and Gums. 

A Practical Guide to the Manufacture and Application of the various 
Agglutinants required for Workshop, Laboratory, or Office Use. With 
upwards ofooo Recipes and Formulae. By H. C. Standagb . . 2/0 

Clocks and Watches, and Bells, 

A Rudimentary Tfeatise on. By Sir Edmund Beckett, Q.C. (Lord 
Grimthorpe). Seventh Edition 4/S 

The Goldsmith's Handbook. 

Containing full Instructions in the Art of Alloying, Melting, Reducing, 
Colouring, Collecting and Refining, Recovery of Waste, Solders, Enamels, 
&c., &c. By Gborgb E. Gee. Fifth Edition 3/0 

The SUversmith's Handbook, 

On the same plan as the Goldsmith's Handbook. By G. E. Gbic. 3/0 
*»* Tk€ iast two IVorks, in One handsome VoL^ half-bound, J/Q, 

The Hall-Markinif of Jewellery. 

Comprising an account of all the different Assay Towns of the United 
Kingdom ; with the Stamps and Laws relating to the Standards and Hail- 
Marks at the various Assay Offices. By Gborob E. Gee . . 3/0 

French Polishinif and Bnamellinif. 

A Practical Work of Instruction, including numerous Recipes for making 
Polishes, Varnishes, Glaze-Lacquers, Revivers, &c. By R. Bitmead. 

l/usi Published. 1 /6 

Practical Or|fan BuUdlng. 

By W. £. Dickson, M. A Second Edition, Revised, with Additions 2/6 

Coach-BuUdinif : 

A Practical IVeatise. By James W. Burgess. With 57 Illustrations 2/0 

The Cabinet-Maker*s Guide 

To the Entire Construction of Cabinet-Work. By R. Bitmead. 

[Just Published, 2/S 

The Brass Founder's Manual: 

Instructions for Modelling, Pattern Making, Moulding, Turning, &c. By 

W. Graham 2/0 

The Sheet-Metal IBTorker's Guide. 

A Practical Handbook for Tinsmiths, Coppersmiths, Zincworkers, &c., with 
46 Diaerams. By W. J. E. Crane. Third Edition, revised . .1/6 

Sewinif Machinery: 

Its Construction, History, &c. With full Technical Directions for Adjust- 



Gas 



&C. ByJ. W. Urquhart,C.E 2/0 



mg, &C. ] 

Fittinif 



A Practical Handbook. By John Black. New Edition . . 2/6 



Construction of Door Looks. 

From the Papers of A. C. Hobbs. Edited by C. Tomlinson, F.R.S. 2/6 

The Model LiOcomotiTe Bn|fineer» Fireman, and 
Engine-Boy. 

By Michael Reynolds 3/6 

The Art of Letter Painting made Easy. 

By J. G. Badenoch. With 12 full-page Engravings of Examples . 1 /S 

The Art of Boot and Shoemaking. 

Including Measurement, Last-fitting, Cutting-out, Closing and Making. By 
John Bedford Leno. With numerous Illustrations. Fourth Edition 2/0 

Mechanical ]>entistry: 

A Practical Trcatuse on the Construction of the Various Kinds of Artificial 
Dentures. By Charles Hunter. Fourth £dition . . . 3/0 

Wcod Bngraving: 

A Plractical and Easy Introduction to the Art. By W. N. Brown . 1 /6 

Laundry Management. 

A Handbook for Use in Private and Public Laundries. By the Editor of 
" The Laundry Journal." 2/0 
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10 weale's scientific and technical series. 



AGRICULTURE, GARDENING, ETC. 
I>paining and Bmbanking: 

A Practical Treatise. By Prof. John Scott. With 68 Illustrationi 1 /6 

Irrigation and IBTater Supply: 

A Practical Treatise on Water Meadows, Sewage Irrinition, Warping, &c.; 
on the Construction of Wells, Ponds, Reservoirs, «c. By Prof. John 
Scott. With 34 Illustrations 1/5 

Farm Roads, Fences, and Gates: 

A Practical Treatise on the Roads, Tramwa3rs, and Waterwa3rs of the 
Farm ; the Principles of Enclosures ; and the different kinds of Fences, 
Gates, and Stiles. By Prof. John Scott. With 75 Illustrations . 1 /6 

Farm BuUdings: 

A Practical Treatise on the Buildings necessary for various kinds of Farms, 
their Arrangement and Construction, with Plans and Estimates. By Prof. 
John Scott. With 105 Illustrations 2/0 

Bam Implements and Machines : 

Treatmg of the Application of Power and Machines used in the Threshing- 
bam, Stockyard, Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 

2/0 
Field Implements and Machines: 

With Principles and Details of Construction and Points of Excellence, their 
Management, &c. By Prof. John Scott. With 138 Illustrations 2/0 

Agricultural Surveying: 

A Treatise on Land Surveying, Levelling, and Setting-out ; with Directions 
for Valuing Estates. By Prof. J. Scott. With 62 Illustrations . 1 /6 

Farm Bngineering. 

By Professor John Scott. Comprising the above Seven Volumes in One, 
1,150 pages, and over 600 Illustrations. Half-bound . . . 12/0 

Outlines of Farm Manatfement. 

Treating of the General Work of the Farm; Stock; Contract Work; 
Labour, &c. By R. Scott Burn 2/6 

Outlines of Landed B states Management. 

Treating of the Varieties of Lands, Methods of Farming, Setting-out of 

Farms, Roads, Fences, Gates, Drainage, &c. By R. Scott Burn . 2/6 

%* TAt above Two Vols, in One, handsomely half-bound, ^ct 6/0 

Soils, Manures, and Crops. 

(Vol. I. Outlines of Modern Farming.) By R. Scott Burn . 2/0 

Farmintf and Farming Economy. 

(VoT II. Outlines of Modern Farming.) By R. Scott Burn 3/0 

Stock : Cattle, Sheep, and Horses. 

(Vol. III. Outlines of Modern Farming.) By R. Scott Burn 2/6 

Dairy, Pitfs, and Poultry. 

(Vol. Iv. Outlines of Modern Farming.) By R. Scott Burn 2/0 

UtUisation of Sewage, Irrigation, and Bedamation 
of Waste Land. 

(VoL V. Outlines of Modern Farming.) By R. Scott Burn . 2/6 

Outlines of Modem Farming. 

By R. Scott Burn. Consisting of the above Five Volumes m One, 
1,930 pp., profusely Illustrated, half-bound .... 1 2/0 
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weale's scientific and technical series. 11 



Book-keepin|f for Farmerfl and B state Owners. 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
classes of Farms. By J. M. Woodman. Third Edition, revised . 2/6 

Ready Reckoner for the Admeasurement of Land. 

By A. Arman. Fourth Edition, revised and extended by C. Norris 2/0 

Miller's, Com Merchant's, and Farmer's Ready 
Reckoner. 

Second Edition, revised, with a Price List of Modem Flour Mill Machinery, 
by W. S. HUTTON, C.E 2/0 

The Hay and Straw Measurer. 

New Tables for the Use of Auctioneers, Valuers, Farmers, Hay and Straw 
Dealers, &c. By John Stbblb 2/0 

Meat Production. 

A Manual for Producers, Distributors, and Consumers of Botchers' Meat. 
By John Ewart 2/6 

Sheep: 

The History, Structure, Economy, and Diseases of. By W. C. Spoonbr, 
M.R.y.S. Fifth Edition, with fine Engravings i3/6 

Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of " Gardening Illustrated " . • . 3/0 

Kitchen Gardening Made Basy. 

Showing the best means of Cultivating every known Vegetable and Herb, 
&c., with directions for management all the year round. By Gborgb M. F. 
Glbnnv. Illustrated 1/6 

Cottage Gardening: 

Or Flowers, Fruits, and Vegetables for Small Gardens. By E. Hobday. 

1/6 
Garden Receipts. 

Edited by Charlbs W. Quin 1/6 

Fruit Trees, 

The Scientific and Profitable Culture of. From the French of M. Du ' 
Brbuil. Fifth Edition, carefully Revised by Gborgb Glbnny. With 
x87 Woodcuts 3/6 

The Tree Planter and Plant Propagator: 

With numerous Illustrations of Grafting, Layering, Budding, Implements, 
Houses, Pits, &c. By Samubl Wood 2/0 

The Tree Pruner: 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, Qimbers, and 
Flowering Plants. With numerous Illustrations. By Samubl Wood 1 /6 

%* Tk£ mbcot Two Vols, in Ontt handsomely ka^-bound^ prict 3/6 

The Art of Grafting and Budding. 

By Charlbs Baltbt. With Illustrations 2/6 

Digitized by VjjOOQiC 



12 weale's scientific and technical series. 



MATHEMATICS, ARITHMETIC, ETC. 
Desoriptive Geometry, 

An Elementary 'IVeatise on ; with a Theory of Shadows and of Perspective, 
extracted from the French of G. Monge. To which is added a Description 
of the Principles and Practice of Isometrical Projection. By J. F. Heather, 
M.A. With 14 Plates 2/0 

Praotioal Plane Geometry: 

Givin$^ the Simplest Modes of Constructing Figures contained in one Plane 
and Geometrical Construction of the Ground. By J. F. Heather, M.A. 
With 21S Woodcuts 2/0 

Analytical Geometry and Gonio Sections, 

A Rudimentary Treatise on. By Tames Hann. A New Edition, re- 
written and enlarged by Professor J. K. YouiiG .... 2/0 

SSuclid (The Blements of). 

With many Additional Propositions and Explanatory Notes; to which is 
prefixed an Introductory Essay on Logic. By Henry Law, C.E. . 2/6 

*»* Sold also separately^ viz: — 
Euclid. The First Three Books. By Henry Law, C.E. . • • 1/6 
Buclid. Books 4, 5, 6, XI, 13. By Henry Law, C.£. . •1/6 

Plane Trigonometry, 

The Elements of. By James Hann. , , , • 1 /S 

Spherical Trigonometry, 

The Elements of. By James Hann. Revised by Charles H. Dow> 

LING, C.E 1/0 

%* Or with '• The Elements 0/ Plane Trigonometry" in One Volume^ 2/6 

Differential Calculus, 

Elements of the. By W. S. B. Woolhouse, F.R.A.S., &c. . .1/3 

Integral Calculus. 

By Homersham Cox, 6. A. 1/3 

Algebra, 

The Elements of. By James Haddon, M.A. With Appendix, containing 
Miscellaneous Investigations, and a Collection of Problems . . 2/0 

A Key and Companion to the Above. 

An extensive Repository of Solved Examples and Problems iu Algebra. 
By J. R. Young 1/6 

Commercial Book-keeping. 

With Commercial Phrases and Forms, in English, French, Italian, and 
German, by James Haddon, M.A 1/3 

Arithmetic, 

A Rudimentary Treatise on. With full Explanations of its Theoretical 
Principles, and numerous Examples for Practice. For the Use of Schools 
and for Self-Instruction. By J. R. Young, late Professor of Mathematics 
in Belfast College. Thirteenth Edition 1/3 

A Key to the Above. 

By J. R. Young 1/3 

SSquational Arithmetic, 

Applied to Questions of Interest, Annuities, Life Assurance, and General 

Commerce ; with various Tabl-" ^ ^^--^^ -" '"'-' — '-'* — ' **-- 

facilitated. By W. Hipslby 

Arithmetic, 



Commerce ; with various Tables by which all Calculations may be greathr 
' "' ' '^ 1/6 



Rudimentary, for the Use of Schools and Self-Instruction. By Jambs 
Haddon, M.A. Revised by Abraham Arman . . . .1/6 

A Key to the Above. 

By A. Arman • • • j - • . • • • 1/6 
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Hathematioal Instrnmeiits : 

Their Construction, Adjustment, Testing, and Use concisely Explained. 

By J. F. Heathbk, ^f.A., of the Royal Militaiy Academy, Woolwich. 

Fourteenth Edition, Revised, with Additions, by A. T. Walmislev, 

M.I.C.E. Orijnnal Edition, in x vol.. Illustrated .... 2/0 
%* In ordtting the abaoe^ 6e careful to say " Original Edition" or give the 
number in the Series (32), to distinguish it from the Enlarged Edition in 
3 vols* {as follows) — 

Drawing and Measurintf Instruments. 

Including — I. Instruments employed in Geometrical and Mechanical Draw, 
ing, and in the Construction, Copying, and Measurement of Maps and 
Plans. II. Ii\struments used for the purposes of Accurate Measurement, 
and for Arithmetical Computations. By J. F. Heather, M.A. . 1 /6 

Optical Instruments. 

Including (more especially) Telescopes, Microscopes, and Apparatus for 
producing copies of Maps and Plans by Photography. By J. F. Heather, 
M.A. Illustrated 1/6 

Surveying and Astronomical Instruments. 

Including — I. Instruments used for Determining the Geometrical Features 
of a i)ortion of Ground. II. Instruments employed in Astronomical Ob- 
servations. By J. F. Heather, M.A. Illustrated. . . .1/6 

•»• The above three volumes form an enlargement of the Author's original work, 
** Mathematical Instruments" price 2/0* {Described at top of page.) 

Mathematical Instruments: 

Their Construction, Adjustment, Testing and Use. Comprising Drawing, 
Measuring, Optical, Surveying, and Astronomical Instruments. By J. F. 
Heather, M.A. Enlarged Edition, for the most part entirely re- written. 
The Three Parts as above, in One thick Volume 4/6 

The Slide Rule, and How to Use It. 

Containing full, easy, and simple Instructions to perform all Business Cal- 
culations with unexampled rapidity and accuracy. By Charles Hoarb, 
C.E. With a Slide Rule, in tuck of cover. Seventh Edition . . 2/6 

liOtfarithms. 

With Mathematical Tables for Trigonometrical, Astronomical, and Nautical 
Calculations. By Henry Law, C.E. Revised Edition . . . 3/0 

Compound Interest and Annuities (Theory of). 

With Tables of Logarithms for the more Difficult Computations of Interest, 
Discount, Annuities, &c., in all their Applications and Uses for Mercantile 
and State Purposes. By Fedor Thoman, Paris. Fourth Edition . 4/0 

Mathematical Tables, 

For 1 ngonometrical, Astronomical, and Nautical Calculations ; to which is 
prefixed a Treatise on Logarithms. By H. Law, C.R. 'J'ogether with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Edition 4/0 

Mathematics, 

As applied to the Constructive Arts. By Francis Campin, C.E., &c. 
Third Edition . . 3/0 

Astronomy. 

By the Tate Rev. Robert Main, F.R.S. Third Edition, revised and cor- 
rected to the Present Time. By W. T. Lynk, F.R.A.S. . . . 2/0 

Statics and Dynamics. 

The Principles and Practice (^. Embracing also a clear development of 
Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, C.E. 
Fourth Eduion . . 1/Q 
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BOOKS OF REFERENCE AND 

MISCELLANEOUS VOLUMES, 

A Diotionary of Painters, and Handbook for Picture 
Amateurs. 

Being a Guide for Victors to Public and Private Picture Galleries, and for 
Art-Students, including Glossary of Terms, Sketch of Principal Schools of 
Painting, &c. By Philippe Daryl, B.A. 2/6 

Paintintf Popularly Explained. 

By T. J. GuLLiCK, Painter, and John Timbs, F.S.A Including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera Encaustic, Miniature, 
Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Sixth Edition 6/0 

A Diotionary of Terms used in Arohiteoture, Build- 
ing, Bntfineering, Mining, Metallurgy, ArohsB- 
ology, the Fine Arts, &o. 

ByJoHNWBALB. Sixth Edition. Edited by R. Hunt, F.R.S. . 5/0 

Musio : 

A Rudimentary and Practical Treatise. With numerous Examples. By 
Charles Child Spbncbr 2/o 

Pianoforte, 

The Art of Playing the. With numerous Exercises and Lessons. By 
Charles Child Spencer 1/6 

The House Manager. 

A Guide to Housekeeping, Cookery, Pickling and Preserving, Household 
Work, Dairy Management, Cellarage of Wines, Home-brewing and Wine- 
making, Gardening, &c By An Old Housbkbbphr . .. 3/6 

Manual of Domestic Medicine. 

By R. Gooding, M.D. Intended as a Family Guide in all cases of 
Accident and Emergency. Third Eklition, carefully revised . . 2/0 

Management of Health. 

A Manual of Home and Personal Hygiene. By Rev. Jambs Baird 1 /O 

natural Philosophy, 

For the Use of Beginners. By Charles Tomlinson, F.R.S. . .1/6 

The Elementary Principles of Blectric Ijighting. 

By Alan A. Campbell Swinton, M.Inst.C.E., M.I.E.E. Fourth 
Edition, Revised [/ust Published \ /6 

The SSlectrio Telegraph, 

Its History and Progress. By R. Sabinb, C.E., F.S.A., &c. . . 3/0 

Handbook of Field Fortification. 

By Major W.W. Knollys, F.R.G.S. With 163 Woodcuts . . 3/0 

Eiogic, 

Pure and Applied. By S. H. Emmbns. Third Edition . . .1/6 

Iiooke on the Human Understanding, 

Selections from. With Notes by S. H. Emmbns . . . .1/6 

The Compendious Calculator 

{Intwtwe CalculaiUHs]. Or Easy and Concise Methods of Performing the 
various Arithmetical OfNerations rrauired in Commercial and Busm^ 
Transactions ; together with Useful Tables, &c. By Danibl O'Gobman. 
Twenty-seventh Edition, carefully revised hf C. Norku . . 2/6 
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Measures, Weights, and Moneys of all Nations. 

With an Analysis of the Christian, Hebrew, and Mahometan Calendars. 
By W. S. B. WooLHOUSE, F.R.A.S., F.S.S. Seventh Edition . 2/6 

Grammar of the Bnglish Tongue, 

Spoken and Written. With an Introduction to the Study of Comparative 
Philology. By Hyde Clarke, D.C.L. Fifth Edition. . . : 1/6 

Dictionary of the Bnglish I^anguage. 

As Spoken and Written. Containing above xoo,ooo Words. By Hvds 

Clarke, D.CL 3/6 

Complete with the Grammar, 6/6 

Gomposition and Punotuation, 

Familiarly Explained for those who have neglected the Study of Grammar. 
By Justin Brenan. x8th Edition t/6 

French Grammar. 

With Complete and Concise Rules on the Genders of French Nouns. By 
G. L. Strauss, Ph.D 1/6 

ESnglish-Frenoh Dictionary. 

Comprising a large number of Terms used in Engineering, Mining, &c. 
By Alfred Elwes 2/0 

French Dictionary. 

In two Parts — I. French* English. II. English-French, complete in 
One Vol 3/0 

*•* Or with the Grammar, 4/6- 

French and ESnglish Phrase Book. 

Containing Introductory Lessons, with Translations, Vocabularies of Words. 
Collection of Phrases, and Easy Familiar Dialogues . . . • 1 /6 

German Grammar. 

Adapted for English Students, from Heyse's Theoretical and Practical 
Grammar, by Dr. G. L. Strauss •1/6 

German Triglot Dictionary. 

By N. E. S. A. Hamilton. Part I. German-French-English. Part II. 
English-German-French. Part III. French-German-English . . 3/0 

German Triglot Dictionary. 

(As above). Together with German Grammar, in One Volume . 6/0 

Italian Grammar. 

Arranged in Twenty Lessons, with Exercises. By Alfred Elwbs. 1 /6 
Italian Triglot Dictionary, 

Wherein the Genders of all the Italian and French Nouns are carefully 
noted down. By Alfred Elwes. Vol. I. Italian- English-French. -2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. II. English-French- Italian . . . 2/6 

Italian Triglot Dictionary. 

By Alfred Elwes. Vol. III. French-Italian-English . , -26 

Italian Triglot Dictionary. 

(As above). In One Vol j/g 

Spanish Grammar. 

In a Simple and Practical Form. With Exercises. By Alfred Elwes 1/6 
Spanish-Bnglish and Bnglish-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of every Noun. By Alfred 

Elwes 4/0 

V Or with the Grammar, 6/0- 
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Portugese Grammar, 

In a Simple and Practical Form. With Exercises. By Alfred Elwbs 1 /Q 

Portutfaese-ESnglish and Bn^lish- Portugese Dio- 
tionarv. 

Including a large number of Technical Terms used in Mining, Engineering, 
&c., with the proper Accents and the Gender of, every Noun. By Alprrd 

Elwes. Third Edition, revised ^/Q 

%♦ Or with the Grammar, 7/0- 

Animal Physios, 

Handbook of. By Dionvsius Lardnbr, D.C.L. With 520 Illustrations. 

In One Vol. (733 pages), cloth boards 7/Q 

%* Soid also in Two Paris, as follows:— 
Animal Physics. By Dr. Lardnbr. Part I., Chapters I.— VII. 4/0 
Animal Physics. By Dr. Lardnbr. Part II., Chapters VIII.— XVIII. 

3/0 
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MECHANICAL ENGINEERING, &c. 



THE MECHANICAL ENQINEER'5 POCKET-BOOK. 

Comprising Tables, Formulae, Rules, and Data : A Handy Book of Reference 
for Daily Use in Engineering Practice. By D. Kinnear Clark, M. Inst. C.E., 
Fourth Edition. Small 8vo, 700 pp., bound in flexible Leather Cover, rounded 
comers Q/Q 

Summary of Contents:— Mathematical Tables.— Measurement of Sur- 
faces AND Solids.— English and foreign weights and Measures.— Moneys.— 
Specific Gravity, Weight, and Volume.- Manufactured Metals.— Steel Pipes. 
— BOLTS and Nuts.— Sundry Articles in wrought and Cast Iron, copper. 
Brass. Lead, Tin, Zinc— Strength of Timber.— Strength of Cast iron.— 
Strength of wrought Iron.— Strength of Steel.— Tensile Strength of 
Copper. Lead. &c.— Resistance of Stones and other building Materials.— 
Riveted Joints in boiler plates.— boiler Shells.— Wire Ropes and Hemp 
Ropes.- Chains and Chain Cables.— Framing.— Hardness of metals. Alloys, and 
Stones.— Labour of animals.— mechanical Principles.— Gravity and fall of 
BODIES.— Accelerating and Retarding Forces.— Mill Gearing, Shafting. Ac- 
Transmission OF MOTIVE Power.— Heat.— combustion : Fuels.— Warming, Venti- 
lation. COOKING stoves.— Steam.— Steam Engines and boilers.— Railways.— 
Tramways.— Steam Ships.— pumping Steam Engines and Pumps.— Coal Gas, Gas 
ENGINES. &c.— Air in Motion.— Compressed Air.— Hot air Engines.— Water 
Power.— Speed of Cutting tools.— Colours.— Electrical engineering. 

" Mr. Clark manifests what is an innate perception of what is likely to be useful in a pocket- 
book, and he is really unrivalled in the art of condensation. It b very difficult to hit upon any 
mechanical engiaeexmg subject concerning which this work supplies no information, and the 
excellent index at the end adds to its utility. In one word, it is an exceedingly handy and efficient 
tool, possessed of which the engineer wifl be saved many a wearisome calculation, or yet more 
wearisome hunt through various text-books and treatises, and, as such, we can heartily recommend 
It to our readers."— ZA^ Engineer. 

" It would be found difficult to compress more matter within a similar compass, or produce a 
book of 650 pages which should be more compact or convenient for pocket reference. ... Will 
be appreciated by mechanical engineers of all classes."— ProcMca/ Engineer. 
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MR. HUTTON'8 PRACTICAL HANDBOOKS. 



THE WORKS' MANAQER'5 HANDBOOK. 

Comprising Modern Rules, Tables, and Data. For Engineers, Millwrights, 
and Boiler Makers ; Tool Makers, Machinists, and Metal Workers ; Iron and 
Brass Founders, ftc. By W. S. Hutton, Civil and Mechanical Engineer, 
Author of "The Practical Engineer's Handbook." Sixth Edition, carefully 
Revised, with Additions. In One handsome Volume, medium 8vo, strongly 
bound. [Just Published. 1 6/0 

W^ Ths Author having compiUd RuUs and Data for his own us* in a great 
variety of modem engineering work, and having found hts notes extremely useful, 
decided to publish them—revtsed to date—believtng that a practical work, suited to 
the DAILY RBQUiRBMENTS OF MODERN BNGINKERS, would be fovourahly received. 

"Of this edition we may repeat tlie appreciative remarlcs we made upon the first and third. 
Since the appearance of the latter very considerable modifications have been made, although th« 
total number of pa^es remains almost the same. It is a very useful collection of rules, tables, and 
workshop and drawing office data."— TA^ Engineer, May zo, 189c. 

" The author treats every subject from the point of view of one who has collected workshop 
notes for application in workshop practice, rather than from the theoretical or literary aspect. The 
volume contains a great deal of that kind of information which is gained only by practical experience, 
and is seldom written in books."— 77w Engineer, June 5, 1885. 

" The volume is an exceedingly useful one, brimful with engineer's notes, memoranda, and 
rules, and well worthy of being on every mechanical engineer's hviks^tAS."— Mechanical World. 

" The information is precisely that likely to be required in practice. . . . The work forms 
a desirable addition to the library not only of the works' manager, but of any one connected with 
general engineering."— J/i'MtMtf yaumal. 

" Bnmful of useful information, stated in a concise form, Mr. Hutton's books have met a 
pressing want among engineers. The book must prove extremely useful to every practical man 
possessing a copy."^Practical Engineer. 

THE PRACTICAL ENGINEER'S HANDBOOK. 

Comprising a Treatise on Modem Engines and Boilers, Marine, Locomotive, 
and Stationary. And containing a lar^e collection of Rules and Practical 
Data relating to Recent Practice in Designing and Constructing all kinds of 
Engines, Boners, and other Engineering work. The whole constituting a com* 
prenensive Key to the Board of Trade and other Examinations for Certificates 
of Competency in Modern Mechanical Engineering. By Walter S. Hutton, 
Civil and Mechanical Engineer, Author of "The Works' Manager's Handbook 
for Engineers," &c. With upwards of 370 Illustration:;. Fifth Edition, 
Revised with Additions. Medium 8vo, nearly 500 pp., strongly bound. 

[Just Published. 18/0 

B9* This Work is designed as a companion to the Author's "Works' 
Manager's Handbook." It possesses many new and original features, and con- 
tains, like its predecessor, a quantity of matter not originally intended for publication 
but collected by the Author for his own use in the construction of a great variety of 
Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated by 
upwards of 370 Woodcuts ; and comprises a quantity of tabulated matter of great 
value to all engaged in designing, constructing, or estimating for Engines, Boilers, 
aim/ OTHER Engineering Work. 

"We have kept it at hand/or several weeks, referring to it as occasion arose, and we have not 
on a single occasion consulted its pages without finding the information of which we were in quest" 
'—AthenautH. 

" A thoroughly good practical handbook, which no engineer can go through without learning 
something that will be of service to h\m."— Marine Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students Of 
engineering. "—Scotsman. 

"This valuable manual embodies the results and experience of the leading authorities 00 
mechanical engineering."— ^m«7iA'm^ News. 

" The author has collected together a surpriang quantity of rules and practical data, and has 
shown much Judgment in the selections he has made. . . . There is no doubt that this book is 
one of the most useful of its kind published, and will be a very popular compendium."— ^h^'mcct. 

" A mass of information set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is uniformly good and well chosen, and is greatly elucidated 
by the illustrations. The book will find its way on to most engineers' shelves, where it will rank as 
one of the most useful books of reference."— Practical Engineer. 

" Full of useful information, and should be found on the office shelf of aU practical engineers " 
—English Mechanic. Digitized by Vj W W V IC 



MECHANICAL ENGINEERING, <^. 



MR. MUTTON'S PRACTICAL HAUDBOOKS-conHnutd. 



5TBAM BOILER CONSTRUCTION. 

A Practical Handbook for Engineers, Boiler-Makers, and Steam Users. 
Containing a large Collection of Rules and Data relating to Recent Practice 
in the Design, Construction, and Working of all Kinds of Stationary, Loco- 
motive, and Marine Steam-Boilers. By Walter S. Hutton, Civil and 
Mechanical Engineer, Author of "The Works' Manager's Handbook," "The 
Practical Engineer's Handbook," &c. With upwards of 500 Illustrations. 
Third Edition, Revised and much Enlarged, medium 8vo, cloth . . 1 8/0 
n^ This Work is issued in continuaHon of the Series of Handbooks written 
bytfusA uthor, viz. ;— " The Works' Manager's Handbook " and " The Practical 
Engineer's Handbook," which are so highly appreciated by engineers for the 
practical nature of their information ; and is consequently written in the same style 
as those works. 

The Author believes that the concentration, in a convenient form for easy 
reference, of such a large amount of thoroughly practical information on Steam- 
Boilers, wiU be of considerable service to those for whom it is intended, and he trusts 
the book may be deemed worthy of as favourable a reception as has been accorded to 
its predecessors. 

" One of the best. If not the best, books on boilers that has ever been published. The infer- 
A is of the rieht kind, in a simple and accessible form. So far as generation is concerned, this 



Is, undoubtedly, the standard book on steam pnctxce."— Electrical Review. 

" Every detail, both in boiler design and management, is clearly laid before the reader. The 
volume shows that boiler construction has been reduced to the condition of one of the most exact 
sciences ; and such a book is of the utmost value to theyfn de siecle Engineer and Works Manager." 
-—Marine Engineer. 

" There has long been room for a modem handbook on steam boilers ; there is not that room 
now, because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied 
In the construction, design, selection, or use of boilers."— fn^M^^r. 

" The book is of so important and comprehensive a character that it must find its way into the 
libraries of every one interested in boiler using or boiler manufacture if they wish to be thoroughly 
informed. We strongly recommend the book for the intrinsic value of its contents."— Afa^AtM^ry 
Market, 

PRACTICAL MECHANICS' WORKSHOP COMPANION. 

Comprising a great variety of the most.useful Rules and Formulae in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results for 
Facilitating Mechanical Operations. By William Templeton, Author of 
" The Engmeer's Practical Assistant," &c., &c. Eighteenth Edition, Revised, 
Modernised, and considerably Enlarged by Walter S. Hutton, C.E., Author 
of "The Works' Manager's Handbook," "The Practical Engineer's Hand- 
book," &c. Fcap. 8vo, nearly 500 pp., with 8 Plates and upwards of 250 Illus- 
trative Diagrams, strongly bound for workshop or pocket wear and tear . 6/0 
" In its modernised form Hutton's ' Templeton ' should have a wide sale, for it contains much 
valuable information which the mechanic will ouen find of use, and not a few tables and notes which 
he might look for in vain in other works. This modernised edition will be appreciated by all who 
have learned to value the original editions of ' TcmiAtXon.'"— English Mechanic. 

" It has met with great success in the engineerinjg; workshop, as we can testify ; and there are 
a great many men who, in a great measure, owe their rise in hfe to this little \mo)l."— Building 

" This familiar text-book— well known to all mechanics and engineers— is of essential service 
to the every-day requirements of engineers, millwrights, and the various trades connected with 
engineering and building. The new modernised edition is worth its weight in z°\±."— Building 
News. (Second Notice.) 

" This well-known and lai^ely-used book contains information, brought up to date, of the 
sort so useful to the foreman and draughtsman. So much fresh infonnation has been introduced as 
to constitute it practically a new book. It will be largely used in the office and workshop."— 
Mechanical World. 

"The publishers wisely entrusted the task of revision of this popular, valuable, and useful 
book to Mr. Hutton, than whom a more competent man they could not have found."— /tmi. 



BNQINEER'S AND MILLWRIGHT'S ASSISTANT. 

A Collection of Useful Tables, Rules, and Data. By William Templeton. 
Eighth Edition, with Additions. iSmo, cbth ... . 2/6 

Occupies a foremost place among books of this kind. A more suitable present to an 

Hce to any of the mechanical trades could not possibly be ma.die.''— Building News. 

A deservedly popular work. It should be in the 'drawer* of every mechanic."— J^Mf'/irA 
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THE MECHANICAL ENQINEER'5 REFERENCE BOOK. 

For Machine and Boiler Construction. In Two Parts. Part I. Gbnbkal 
Engineering Data. Part II. Boiler Construction. With $x Plates and 
numerous Illustrations. By Nelson Foley, M.I.N.A. Second Edition, 
Revised throughout and much Enlarged. Folio, half-bound, net . £3 Ssa 

PART I.— Measures.— Circumferences and Areas, &c.. Squares. Cubes, 
Fourth powers.— square and Cube roots.— Surface of Tubes.— Reciprocals.— 
Logarithms. — Mensuration. — Specific Gravities and Weights.— Work and 
POWER. — HEAT.— Combustion.— Expansion and Contraction.— Expansion of 
Gases.— Steam.— Static Forces.— Gravitation and Attraction.— Motion and 
Computation of resulting Forces.— Accumulated Work.— Centre and Radius 
of Gyration.— moment of inertia.— centre of Oscillation.— Electricity.— 
Strength of Materials.— Elasticity.— test Sheets of Metals.— Friction.— 
Transmission of power.— Flow of Liquids.— Flow of Gases.— Air pumps, Surface 
condensers. &c.— Speed of stbamships.—Propellers.— Cutting Tools.— Flanges. 
—Copper Sheets and Tubes.— Screws, Nuts, Bolt Heads, &c.— Various Recipes 
AND Miscellaneous Matter.— With DIAGRAMS for Valve-Gear, Belting and 
Ropes, Discharge and Suction Pipes, Screw propellers, and Copper Pipes. 

PART II.— Treating of Power of Boilers.— Useful Ratios.— Notes on 
Construction. — cylindrical Boiler Shells. — Circular Furnaces. — Flat 
Plates.— Stays. — Girders.— screws. — Hydraulic Tests. — Riveting. — Boiler 
Setting, Chimneys, and mountings.— Fuels. &c.— Examples of Boilers and Speeps 
of steamships.— Nominal and Normal horse power.— With DIAGRAMS for all 
boiler Calculations and drawings of many Varieties of Boilers. 

" Mr. Foley is well fitted to compile such a work. . . . The diagrams are a mat feature 
of the work. . . . Regarding the whole work, it may be very fairly stated that Mr. Foley has 
produced a volume which will undoubtedly fulfil the desire of the author and become indispensable 
to all mechanical engineers."— ifan'n^ Engineer. 

" We have carefully examined this work, and pronounce it a most excellent refetence book 
for the use of marine engineers."— y^Kma/ qf American Society of Naval Engineers, 

COAL AND SPEED TABLES. 

A Pocket Book for Engineers and Steam Users. By Nelson Foley, Author 
of " The Mechanical Engineer's Reference Book." Pocket-size, cloth . 3/6 

TEXT-BOOK ON THE STEAM ENGINE. 

With a Supplement on Gas Engines, and Part II. on Heat Engines. By 
T. M. Goodeve, M.A., Barrister-at-Law, Professor of Mechanics at the Royau 
College of Science, London ; Author of " The Principles of Mechanics," " The 
Elements of Mechanism, "&c. Fourteenth Edition. Crown 8vo, cloth . 6/0 
" Professor Goodeve has given us a treatise on the steam engine which will bear compaiisoa 
with anything written by Huxley or Maxwell, and we can award it no higher praise."— is i^nMr. 

ON GAS ENGINES. 

With Appendix describing a Recent Engine with Tube Igniter. By T. M. 

Goodeve, M.A. Crown 8vo, cloth . . 2/6 

" LJke all Mr. Goodeve's writings, the present is no exception in point of general excellence. 
It Is a valuable little yfAMTa»"— Mechanical World. 

THE GAS-ENGINE HANDBOOK. 

A Manual of Useful Information for the Designer and the Engineer. By E. W. 
Roberts, M.E. With Forty Fu '.1-page Engravings. Small Fcap. 8vo, leather. 

[/wsf Published. Net 8/6 

A TREATISE ON STEAM BOILERS. 

Their Strength, Construction, and Economical Working. By R. Wilson, C.E. 

Fifth Edition. i2mo, cloth . . 6/0 

•• The best treatise that has ever been published on steam hoWfiK."— Engineer. 
" The author shows hunself perfect master of his subject, and we heartily recommend aB 
employing steam power to possess themselves of the vrork."—Jiylan<fr Iron TreuLe Circular, 

THE MECHANICAL ENGINEER'S COMPANION 

of Areas, Circumferences, Decimal Equivalents, in inches and feet, millimetres, 
squares, cubes, roots, &c. ; Weights, Measures, and other Data. Also Prac- 
tical Rules for Modem Engine Proportions. By R. Edwards, M.Inst.C.E. 
Fcap. 8vo, cloth. \Just Published, 3/6 

"A very useful little volume. It contains many tables, classified data and memoranda, 
generally useful to engineers."— £«^i««f. 

"What it professes to be, • a handy office companion,' giving in a succinct form, a variety of 
uiformation likely to be required by engmeers in their everyday office work,"— A''a/«r«. 
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A HANDBOOK ON THE 5TEAM ENGINE. 

With especial Reference to Small and Medium-sized Engines. For the Use of 
'"*"' .-...-^ . .^. ^j users 

s German 



Engine Makers, Mechanical Draughtsmen, Engineering Students, and users 
of Steam Power. By Herman Haeder, C.E. Translated from the ( 
with considerable additions and. alterations, by H. H. P. Powles, A.M.I.C.E., 
M.I.M.E. Second Edition, Revised. With nearly x,ioo Illustrations. 

Crown 8vo, cloth 9/0 

"A perfect encyclopaedia of the steam engine and its details, and one whicli must take a per* 
nt place in English arawins^-oiiices and workshops."—^ Forefnan PatUm-maker. 
" This is an excellent boolc, and should be in the hands of all who are interested in the con* 
ftnictton and design of medium-sized stationary engines. ... A careful study of its contents and 
the arrangement of the sections leads to the conclusion that there is probably no other book like It 
in this country. The volume aims at showing the results of practical expenence, and it certainly 
may claim a complete achievement of this \AeA."— Nature. 

" There can be no Question as to its value. We cordially commend it to all concerned in the 
design and construction ot the steam engine."— ^^cAoM^a/ World. 

BOILER AND FACTORY CHIMNEYS. 

Their Draught-Power and Stability. With a chapter on Lightning Conductors. 
By Robert Wilson, A.I.C.E., Author of " A Treatise on Steam Boilers," &c. 

Crown 8vo, cloth . ' 3/6 

" A valuable contribution to the literature of scientific building."— rA« Builder. 

BOILER MAKER'S READY RECKONER & ASSISTANT. 

With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney, Edited by D. K. Clark. 
M.I.C.E. Third Edition, 480 pp., with 140 Illustrations. Fcap. 8vo . 7/0 
" No workman or apprentice should be without this book."— Irxm Trade Circular. 

RBFRIQERATINQ & ICE-MAKINQ MACHINERY. 

A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations^ and others. By A. J. Wallis-Tayler, 
A.-M. Inst. C.E. Second Edition, Revised and Enlarged. With Illustrations. 
Crown 8vo, cloth. [Ju$t Published. 7/6 

" Practical, explicit, and profusely illustrated."— C/ax/-(9w Herald. 

" We recommend the book, which gives the cost of various systems and illustrations showing 
detalb of parts of machinery and general arrangements of complete installations."— if M*Vii^. 

" May be recommended as a useful description of the machinery, the processes, and of the 
bets, figures, and tabulated physics of refrigerating. It b one of the best compilations on the 
tahiKtr— Engineer. 

TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the Cultiva* 
tion of the Tea Plant and the Preparation of Tea for the Market. By A. J. 
Wallis-Tayler, A.-M. Inst. C.E. Medium Svo, 468 pp. With 218 
Illustrations. [Just Published. Net 25/0 

SUMMARY OF CONTENTS :— MECHANICAL CULTIVATION OR TILLAGE OF THE 
SOIL.— PLUCKING OR GATHERING THE LEAF.— TEA FACIORIUS.— THE DRESSING, 
MANUFACTURE OR PREPARATION OF TEA BY MECHANICAL MEANS. — ARTIFICIAL 
WITHERING OF THE LEAF.— MACHINES FOR ROLLING OR CURLING THE LEAF.— FER- 
MENTING PROCESS.— Machines for the Automatic Drying or Firing of the 
Leaf.— MACHINES for Non-Automatic Drying or Firing of the Leaf.— drying 
OR Firing Machines.— Breaking or Cuiting, and Sorting Machines.— Packing 
the Tea.— means of Transport on Tea Plantations.— Miscellaneous Machinery 
AND Apparatus.- Final Treatment of the Tea.— Tables and memoranda. 

"The subject of tea machinery is now one of the first interest to a large class of people, to 
whom we strongly commend the volume." — Chatnber o/Cotnmerceyournal. 

" When tea planting was firbt introduced into the British possessions little, if any, machinery 
was employed, but now its use is ahuost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes best 
carried out by tlus machinery."— 5''o«r«a/ Society 0/ Arts. 

ENQINEERINQ ESTIMATES, COSTS, AND ACCOUNTS. 

A Guide to Commercial Engineering. With numerous examples of Estimates 

and Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 

Steam Boilers; and a Section on the Preparation of Costs Accounts. By 

A General Manager. Second Edition. Svo, cloth. [Just Published. 12/0 

" This is an excellent and very useful book, covering subject-matter in constant rec^uisition in 

evefy factory and woricshop. . . . The boolc is invaluable, not only to the young engineer, but 

abo to the estimate department of every works."— Builder. 

" We accord the work unqualified praise. The information is given in a plain, straightforwaid 
1 bears throughout evidence of the intimate practical ac]|ijgjf\f aii^ ^ Ij^tuauthor wltb 
) of commercial eI^^neering. —Mecfianical frortd. O 
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AERIAL OR WIRE-ROPE TRAMWAYS. 

Their Construction and Management. ByA.J.WALLis-TAYLKR,A.M.Inst.C.E. 

With 8i Illustrations. Crown 8vo, cloth. l/ust Published. 7/6 

"This is in its way an excellent volume. Without joins' into the minutiae of the subject, it 

jret lays before its readers a very fifood exposition of the various systems of rope transmission in use, 

and gives as well not a little valuable information about their working, repair, and management. 

We can safejv recommend it as a useful general treatise on the subject."— /A« Engineer. 

" Mr. Tayler has treated the subject as concisely as thoroughness would permit. The book 
will rank with the best on this useful topic, and we recommend it to those whose business is the 
transporting of minerals and goods."— Afmrn^ journal. 

MOTOR CARS OR POWER-CARRIAGES FOR COMMON 

ROADS. 

By A. J. Wallis-Tayler, Assoc. Memb. Inst. C.E., Author of "Modem 
Cycles," &c 213 pp., with 76 Illustrations. Crown 8vo, cloth . . 4/6 
" Mr. Wallis-Tayler's book is a welcome addition to the literature of the subject, as it is the 
production of an Engineer, and has not been written with a view to assist in the promotion of 
companies. . . . The book is clearly expressed throughout, and is just the sort of work that 
an engineer, thinking of turning his attention to motor-carriage work, would do well to read as a 
preliminary to starting operations."— En^iruerin^. 

PLATING AND BOILER MAKING. 

A Practical Handbook for Workshop Operations. By Joseph G. Horner, 
A.M.I.M.E. 380 pp. with 338 Illustrations. Crown 8vo, cloth . . 7/6 
" The latest production from the pen of this writer is characterised by that evidence of close 
acquaintance with workshop methods which will render the book exceedingly acceptable to the 
practical hand. We have no hesitation in commending the work as a serviceable and practical 
handbook on a subject which has not hitherto received much attention from those qualified to deal 
with It in a satisfactory manner."— Jft^AaMica/ JVorld. 

PATTERN MAKING. 

A Practical Treatise, embracing the Main Types of Engineering Construction, 

and including Gearing, both Hand and Machine-made, Engine Work, Sheaves 

and Pulleys, Pipes and Columns, Screws, Machine Parts, Pumps and Cocks, 

the Moulding of Patterns in Loam and Greensand, &c., together with the 

methods of estimating the weight of Castings ; with an Appendix of Tables for 

Workshop Reference. By Joseph G. Horner, A.M.I.M.E. Second Edition, 

Enlarged. With 450 Illustrations. Crown 8vo, cloth .... 7/6 

" A well-written technical guide, evidently written by a man who understands and has prac- 

ttaed what be has written about. . . . We cordially recommend it to engineering students, young 

Joumeymen, and others desirous of being initiated into the mysteries of pattern-making."— .fit^^Ulfr. 

" An excellent vatU mecum for the apprentice who desires to become master of hb trade." 

—EHghsh Mechanic. 

MECHANICAL ENGINEERING TERMS 

Q^ockwood's Dictionary of). Embracing those current in the Drawine Office, 
Pattern Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, &c., &c 
Comprising upwards of 6,000 Definitions. Edited by Joseph G. Horner, 
A.M.I.M.E. Second Edition, Revised, with Additions. Crown 8vo, cloth 7/6 
"Just the sort of handy dictionary required by the various trades engaged in mechanical en> 
~ The practical engineering pupil will find the book of great value m nis studies, and every 
Lgineer and mechanic shoma have a copy."— Building News. 

TOOTHED GEARING. 

A Practical Handbook for Offices and Workshops. By Joseph Horner, 

A.M.I.M.E. With 184 Illustrations. Crown 8vo, cloth . . . 6/0 

" We must give the book our unqualified praise for its thoroughness of treatment, and we can 

heartily recommend it to all interested as the most practical book on the subject yet written."— 

Mtdtanical World. 

FIRE PROTECTION. 

A Complete Manual of the Organisation, Machinery, Discipline and General 
Working of the Fire Brigade of London. By Captain Eyre M. Shaw, C.B., 
Chief Officer, Metropolitan Fire Brigade New and Revised Edition, Demy 
8vo, cloth Net 6/0 

FIRE5, FIRE-ENGINES, AND FIRE BRIGADES. 

With a History of Fire-Engines, their Construction, Use, and Manage* 
ment; Foreign Fire Systems; Hints on Fire-Brigades, &c. By Charles 
F. T. Young, C.E. 8vo, cloth £1 4s. 

•• To such of our readers as are interested in the subject of firei^'lfiitf fiVi|>illrS Ve can 
mast heartily conunend this \x)o)L."—Engin€triHg 
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STONB-WORKINQ MACHINERY. 

A Manual dealing with the Rapid and Economical Conversion of Stone. With 
Hints on the Arrangement and Management of Stone Works. By M. Powis 
Bale, M.I.M.E. Second Edition, enlarged. With Illustrations. Crown 8vo, 
cloth. [Just Published. 9/0 

" The book should be in the hands of every mason or student of stonework."— O/^iirf^r 
Guardian, 

" A capital handbook for all who manipulate stone for building or ornamental purposes. "« 
Madtifury Market. 

PUMPS AND PUMPING. 

A Handbook for Pump Users. Being Notes on Selection, Construction, and 

Management. By M. Powis Bale, M.I.M.E. Fourth Edition. Crown 

8vo, cloth. [ Just Published. 3/6 

" The matter is set forth as concisely as possible. In fact, condensation rather than diffuse* 

nets has been the author's aim throughout ; yet he does not seem to have omitted anything likely to 

be of use."— y^Mma/ 0/ Gas Lirktinsr. 

" Thorouglily practical and simply and clearly written."— t^Au^^w Herald. 

MILLING MACHINES AND PROCESSES. 

A Practical Treatise on Shaping Metals by Rotary Cutters. Including 
Information on Making and Grindmg the Cutters. By Paul N. Hasluck, 
Author of " Lathe-Work." 352 pp. With upwards of 300 Engravings. Large 

crown 8vo, cloth 1 2/6 

" A new departure in engineering literature. . . . We can recommend this work to all in* 
terested in milling machines ; it is what it professes to be— a practical treatise."— £»^»««r. 

" A capital and reliable book which will no doubt be of considerable service both to those 
who are already acquainted with the process as well as to those who contemplate its adopttoo."— 
Industries. 

LATHE-WORK. 

A Practical Treatise on the Tools, Appliances, and Processes employed in 

the Art of Turning. By Paul N. Hasluck. Seventh Edition. Crown 8vo, 

cloth. [Just Published. 6/0 

" Written by a man who knows not only how work oueht to be done, but who also knows how 

to do it, and how to convey his knowledge to others. To all turners this book would be valuable."— 

Bnginterin^r. 

" We can safely recommend the work to youiu^ engineers. To the amateur it wiU simply be 
invaluable. To the student it will convey a great deal of useful information. "—Bnigrfyuer. 

SCREW-THREADS, 

And Methods of Producing Them. With numerous Tables and complete 
Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author 
of " Lathe- Work," &c. With Seventy-four Illustrations. Fifth Edition. 

Waistcoat-pocket size 1/6 

" Full of useful information, hints and practical criticism. Taps, dies, and screwing tools 
generallv are illustrated and their actions described."— ^^cAanuro/ World. 

" It is a complete compendium of all the details of the screw-cutting lathe ; in fisict a muliun^ 
in^rv« on all the subjects it treats \x^n."— Carpenter and Builder. 

TABLES AND MEMORANDA FOR ENGINEERS, 

MECHANICS, ARCHITBCTS, BUILDBRS, &e. 

Selected and Arranged by Francis Smith. Sixth Edition, Revised, including 

Electrical Tables, Formulas, and Memoranda. Waistcoat-pocket size, 

limp leather. [Just Published. 1/6 

" It would, perhaps, be as difficult to make a small pocket-book selection of notes and formulae 

to suit ALL engineers as it would t>e to make a universal medicine ; but Mr. Smith's waistcoat- 



pocket collection may be looked upon as a successful SLttemDt."—En^neer. 

" The best example we have ever seen of 370 pages of useful matter pacxea mro cne 
s of a card-case."— ^MiTi^tM^ News. " A venuble pocket treasury of knowledge."- 



POCKET GLOSSARY OF .TECHNICAL TERMS. 

English-French, French-English ; with Tables suitable for the Architectm-al, 
Engineering, Manufacturing, and Nautical Professions. By John ^ambs 
Fletcher, Engineer and Surveyor. Third Edition, aoo pp. Waistcoat- 
pocket size, limp leather. [Just Published. 1 /6 
" It is a very great advantage for readers and correspondents in France and En^fiand to have 
so large a number of the words relating to engineering and manufacturers collected m a lilliputian 
Tohune. The little book will be useful both to students and travellers."— ^rcA^c/. 

" The glossary of terms is very complete, and many of the Tables are new and well arranged. 
We cordially cemmend the hook."— Mechanical JVorld, ^ 



CROSBY LOCK WOOD &» SON'S CATALOGUE, 



THE ENGINEER'S YEAR BOOK FOR 1901. 

Comprising Formulae, Rules, Tables, Data and Memoranda in Civil, Mechanical, 
Electrical, Marine and Mine Engineering. By H. R. Kbmpe. A.M. Inst. C.K, 
M.I.E.E., Technical Officer of the Engineer-in-Chief's Office, General Post 
Office, London, Author of "A Handbook of Electrical Testing," "The 
Electrical Engineer's Pocket-Book,"&c. With about i,ooo Illustrations, specially 
Engraved for the work. Crown 8vo, 800 pp., leather. [Just Published. 8/0 
" Represents an enoimoiis quantity of work, and fonns a desirable book of reference."— 71k< 

"The volume Is (Usdnctly in advance of most similar publications in tliis country."— 

" This valuaUe and well-designed book of reference meets the demands of all descriptions of 
engineers."— ^a/Mr)i^> Review. 

" Teems with up-to-date information in every branch of engineering and construction."— 
Buiidittg^ News. 

" The needs of the engineering profession could hardly be supplied in a more admirable, 
complete and convenient form. To say that it more than sustains all comparisons is praisaof the 
highest sort, and that may Justly be said o( it."— AftMin^ journal. 

" There is certainly room for the newcomer, which supplies ezi^anations and directions, as 
well as formulae and tabm. It deserves to become one of the most successful of the technical 
annuals. "—A rchitect. 

" Brings together with great skill all the technical information which an engineer has to use 
day by day. It is in every way admirably equipped, and is sure to prove sacc*ss6ul."^3c0tsman. 

" The up-to-dateness of Mr. Kempe's compilation is a quality that will not be lost on the busy 
people for whom the work Is Intended."— ^^Akt^vw Herald. 

THE PORTABLE ENGINE. 

A Practical Manual on its Construction and Management. For the use 
of Owners and Users of Steam Engines generally. By William Dyson 

Wansbrough. Crown 8vo, cloth 3/6 

" This is a work of value to those who use steam machinery. . . . Should be read by every 
one who has a steam engine, on a farm or elsewhere."— Afor/i Lane Express. 

" We cordially commend this work to buyers and owners of steam-engines, and to those who 
have to do with their construction or va»."—Tifnber Trades youmal. 

" Such a general knowledge of the steam-engine as Mr. Wansbrough furnishes to the reader 
should be acquired by all intelligent owners and others who use the sXeam-ea^t."— Building News. 
" An excellent text-book of this useful form of engine. The ' Hints to Purchasers ' contain a 
good deal of common-sense and practical fnsiAom." —English MecAanie. 

IRON AND STEEL. 

A Wotk for the Forge, Foundry, Factory, and Office. Containing ready, 



suiting Engineers ; Architects, Contractors, Builders, &c. By Charles Hoarb, 
Author of^'The Slide Rule," &c. Ninth Edition. 32mo, leather . 6/0 

" For comprehensiveness the book has not its cquaL"—Iren. 

" One of the best of the pocket books."— English Mechanic. 

CONDENSED MECHANICS. 

A Selection of Formulae, Rules, Tables, and Data for the Use of Engineering 
Students, Science Classes, &c In accordance with the Requirements of the 
Science and Art Department. By W. G. Crawford Hughes, A.M.I.C.E. 

Crown 8vo, cloth 2/6 

" The book is well fitted for those who are either confronted with practical problems in 
their work, or are preparing for examination and wish to refresh their knowledge by gomg through 
their formulae again."— Marine Engineer. 

"It Is well arranged, and meets the wants of those for whom It is intended "-Railway News. 

THE SAFE USE OF STEAM. 

Containing Rules for Unprofessional Steam Users. By an Engineer. Seventh 
Edition. Sewed 5o. 

"If steam-users would but learn this litUe book by heart, boUer'^g^^^Vo\il^t<lU^me 
seosatlons by their railty."— English Mechanic. ^ 
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THE LOCOMOTIVE ENGINE. 

The Autobiography of an Old Locomotive Engine. By Robert Wkathfr- 
BURN, M.I.M.E. With Illustrations and Portraits of George and Robert 
Stephenson. Crown 8vo, cloth. l/ust Published. Net 2/6 

SUMMARY OF CONTENTS: —PROLOGUE.— CYLINDERS.— MOTIONS.— CONNECTING 

Rons.— Frames.— WHEELS.— PUMPS, Clacks, &c.— Injectors.— Boilers.— Smoke box. 
— Chimney.- Weather Board and awning.— Internal Dissensions.— Engine 
Drivers. &c. 

" It would be difficult to imagine anvthing more ineeniously planned, more cleverly worked 
out, and more channingrly written. Readers cannot fail to find the volume most enjoyable."— 
Glasgow Herald. 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 

A Popular Treatise on the Gradual Improvements made in Railway Engines 
between x8o7 and x8o6. By Clement E. Strbtton, C.E. Fifth Edition, 
Enlarged. With 120 Illustrations. Crown 8vo, cloth, [jtat Publishgd. 3/6 

" Students of railway history and all who are interested in the evolution of the modem 
occmotive will find much to attract and entertain in this volume."— 7>m Tinus. 

LOCOMOTIVE ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Locomotive Engines. By 
Michael Reynolds, Member of the Society of Engineers, formerly Loco- 
motive Inspector, L. B. & S. C. R. Ninth Edition. Including a Key to 

the Locomotive Engine. Crown 8vo, cloth 4/6 

" Mr. Reynolds has supplied a want, and has supplied it welL We can confidently recom- 
mend the book not only to the practical driver, but to everyone who takes an interest in the 
performance of locomotive engines."— TA* Engineer. 

" Mr. Reynolds has opened a new chapter in the literature of the day. His treatise is 
admirable^'— ^ tfumeum. 

THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising a Historical Notice of the Pioneer 
Locomotive Engines and their Inventors. By Michael Reynolds. Second 
Edition, with Revised Appendix. Crown 8vo, cloth. [Just Published. 4/6 



" From the technical knowledge of the author, it will appeal to the railway man of to-day 

mure lorcibly than anything written by Dr. Smiles. . . . The volume contains mform-'^ ' ~ 

technical kind, and facts that every driver should be familiar vnt\i."— English Mechanic. 



" We should be glad to see this book in the possession of everyone in the kingdom who has 
ever laid, or is.to lay, hands on a locomotive engine."— /rvw. 

CONTINUOUS RAILWAY BRAKES. 

A Practical Treatise on the several Systems in Use in the United Kingdom : 
their Construction and Performance. With copious Illustrations and numerous 

Tables. By Michael Reynolds. 8vo, cloth 9/0 

" A popular explanation of the different brakes. It will be of great assistance in forming 

public opimon, and will be studied with benefit by those who take an interest in the htdikn."— English 

Mechanic 

STATIONARY ENGINE DRIVING. 

A Practical Manual for Engineers in Charge of Stationary Engines. By 

i'/6 



Michael Reynolds. Sixth Edition. Crown 8vo, cloth . . . 4/C 
" The author is thoroughly acquainted with his subjects, and his advice on the various points 

treated is clear and practicaL ... He has produced a manual which is an exceedingly useful 

one for the class for whom it is specially 'mtcadibd."— Engineering. 

" Our author leaves no stone unturned. He is determined that his readers shall not only 

know something about the stationary engine, but all about it."— Engineer. 

ENGINE-DRIVING LIFE. 

Stirring Adventure and Incidents in the Lives of Locomotive Engine- 
Drivers. By Michael Reynolds. Third Edition. Crown 8vo, cloth . 1 /6 
" Perfectly fascinating. Wilkie CoUins's most thrilling conceptions are thrown into the 
shade by true mcidents, endless in their variety, related in every page."— North British Mail. 

THE ENGINEMAN'S POCKET COMPANION, 

And Practical Educator for Enginemen, Boiler Attendants, and Mechanics. 

By Michael Reynolds. With 45 Illustrations and numerous Diagrams. 

Fourth Edition, Revised. Royal x8mo, strongly bound for pocket wear 3/6 

"ThU admirable work w weU suited to accompBsh its object, ^^fSMib^*59^l^o''™a»*^^P- 

ofa competent engineer."— (;/ax^<m>/f«ra/<^. c3 jjtM 
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CIVIL ENGINEERING, SURVEYING, &c. 

LIGHT RAILWAYS FOR THE UNITED KINGDOM, 
INDIA, AND THB COLONIB5. 

A Practical Handbook settine forth the Principles on which Light Railwa}^ 
should be Constructed, Worked, and Financed ; and detailing the Cost of 
Construction, Equipment, Revenue and Working Expenses of I^al Railways 
already established m the above-mentioned countries, and in Belgium, France, 
Switzerland, &c. By J. C. Mackay, F.G.S., A.M.Inst.C.E. Illustrated 
with Plates and Diagrams. Medium 8vo, cloth. [Jf*st Published, i 6/0 

"Mr. Mackay's volume is clearly and concisely written, admirably arranged, and freely 

Illustrated. The book is exactly what has been long wanted. We recommend it to all interested 

tn the subject. It is sure to have a wide sale."—Xai/way News. 

TUNNELLING. 

A Practical Treatise. By Charles Prelini, C.E. With additions by 
Charles S. Hill, C.E. Including 150 Diagrams and Illustrations. Royal 
8vo, cloth. [Just Published. Net 16/0 

PRACTICAL TUNNELLING. 

Explaining in detail Setting-out the Works, Shaft-sinking, and Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavating, Timbering 
and the Construction of the Brickwork of Tunnels, with the amount of Labour 
required for, and the Cost of, the various portions of the work. By Frederick 
W. SiMMS. M.Inst.C.E. Fourth Edition, Revised and Further Extended, 
including the most recent (1805) Examples of Sub-aqueous and other Tunnels, 
by D. KiNNKAR Clark, M. Inst. C.E. Imperial 8vo, with 34 Folding Plates 
and other Illustrations. Cloth. [Just Published. £2 2s. 

" The present (1896) edition has been brouglit right up to date, and is thus rendered a work to 
which civil engineers generally should have ready access, and to which engineers who have con- 
struction work can hardly afford to be without, but which to the younger members of the profession 
is invaluable, as from its pages they can learn the state to which the science of tunnelling has 
attained."— /?atVwa^ News. 

" The estimation in which Mr. Simms's book has been held for many srears cannot be more 
truly expressed than in the words of the late Prof. Rankine: 'The best source of information on 
the subject of tunnels is Mr. F. W. Simms's work on Practical Tunnelling.' "—Architect. 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OP WATER-WORKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering. 
By W. K. Burton, A.M. Inst. C.E., Professor of Sanitary Engineering in the 
Imperial University, Tokyo, Japan, and Consulting Engineer to the Tokyo 
Water- works. Second Edition, Revised and Extended. With numerous 
Plates and Illustrations. Super-royal 8vo, buckram. [Just Published. 26/0 

I. INTRODUCTORY. — II. DIFFERENT QUALITIES OF WATER. — III. QUANTITY OF 
WATER TO BE PROVIDED.— IV. ON ASCERTAINING WHETHER A PROPOSED SOURCE OP 
SUPPLY IS SUFFICIENT.— V. ON ESTIMATING THE STORAGE CAPACITY REQUIRED 
TO BE PROVIDED.— VI. CLASSIFICATION OF WATER-WORKS.— VII. IMPOUNDING RESER- 
VOIRS.— VIII. Earthwork dams.— ix. Masonry Dams.— X. The purification of 
Water.— XI. Settling Reservoirs.— XII. Sand Filtration.— XIII. purification 
of Water by action of Iron, softening of water by Action of lime, natural 
Filtration.— XIV. service or Clean Water Reservoirs— Water Towers— Stand 
Pipes.— XV. The Connection of Settling Reservoirs, Filter Beds and Service 
Reservoirs.— XVI. Pumping Machinery.— XVI I. Flow of Water in conduits- 
Pipes AND Open Channels.— XVIII. Distribution Systems.— XIX. Special Pro- 
visions FOR THE Extinction of Fire.— XX. Pipes for Water-works,— XXI. Pre- 
vention OF Waste of Water.— XXII. Various Applications used in Connection 

WITH water-works. 

APPENDIX I. By PROF. JOHN MILNE, F.R.S.— CONSIDERATIONS CONCERNING THE 
PROBABLE EFFECTS OF EARTHQUAKES ON WATER-WORKS, AND THE SPECIAL PRE- 
CAUTIONS TO BE TAKEN IN EARTHQUAKE COUNTRIES. 

APPENDIX II. By JOHN DE RIJKE, CE.— ON SAND DUNES AND DUNE SAND AS 
A SOURCE OF WATER SUPPLY. 

" The chapter upon filtration of water is very complete, and the details of construction well 
Illustrated. . . . The work should be specially valuable to civil en^rineers eng^aged in work ia 
Japan, but the interest is by no means confined to that locdMXy."— Engineer. 

" We congratulate the author upon the practical commonsense shown in the preparation of 
this work. . . . The plates and diagrams have evidently been prepared with great care, and 
cannot fail to be of great assistance to the student."— ^M^/tiift. 

" The whole art of water-works construction is dealt with in a clear and comprehendve fashion 
In this handsome volume. ... Mr. Burton's practical treatise shows in all its sections the fruit 
of independent study and individual experience. It is largely based upon his own practice in the 
branch of engineering of which it tteaXs." Saturday Review. 
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THE WATER 5UPPLY OF CITIE5 AND T0WN5. 

By William Humbbr, A. M. Inst. C.E., and M. Inst M.E., Author of " Cast 
and Wrought Iron Bridge Construction," &c., &c. Illustrated with 50 Double 
Plates, X Single Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, 
and containing 400 pp. of Text. Imp. 4to, elegantly and substantially 

half-bound in morocco iW/ £6 6s. 

List of Contents. 
I. Historical Skrtch op some op the means that have been adopted por 
THE Supply op Water to Cities and Towns.— ii. water and the Foreign Matter 
usually associated wrTH IT.— III. Rainfall and evaporation.— IV. springs and 
the Water-bearing Formations of various Districts.— v. measurement and 
Estimation op the Flow op water.— vi. On the Selection op the Source op 
SUPPLY.— VII. Wells.— VIII. Reservoirs.— IX. The purification of water.— 
X. Pumps.— XI. pumping Machinery.— XII. Conduits.— XIII. Distribution op water. 
—XIV. Meters, Service Pipes, and House Fittings.— XV. the Law of economy op 
Water-works.— XVI. Constant and intermittent Supply.— xvii. Description of 
Plates.— appendices, giving Tables of Rates of Supply, Velocities, &c., &c., 
together with Specifications of several works illustrated, among which 
will be found : aberdeen, bidbford. canterbury, dundee, halifax, lambeth, 

ROTHERHAM, DUBLIN, AND OTHERS. 

" The most systematic and valuable work upon water supply hitherto produced in Eng^lish, or 
In any other language. It is characterised almost throughout oy an exhaustiveness much more 
distinctive of French and German than of English technical tteitxsies."—Sti£iHeer, 

RURAL WATER 5UPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for small Country Districts. By Allan Greenwell, A.M.I.C.E., 
and W. T. Curry, A.M.I.C.E., F.G.S. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [Just Published. 6/0 

" We conscientiously recommend it as a very useful book for those concerned in obtaining 
water for small districts, giving a great deal of practical information in a small compass,"— BuiJder. 
" The volume contains valuable information upon all matters connected with water supply. 
. . . Full of details on points which are continually before water- works engineers."— yVa/Mnc. 

HYDRAULIC POWER ENGINEERING. 

A Practical Manual on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, A.M. Inst. C.E. With 
nearly 200 Illustrations. 8vo, cloth. [/usi Published. Net 9/0 

SUMMARY OF CONTENTS :— PRINCIPLES OF HYDRAULICS.- THE OBSERVED FLOW 

OF Water.- HYDRAULIC Pressures, Material.— Test Load Packings for Sliding 
Surfaces.— Pipe Joints.— Controlling Valves.— Platform Lifts.— Workshop, 
Factory, and dock Cranes.— Hydraulic Accumulators.— presses.— sheet Metal 
Working and Forging Machinery.— Hydraulic Rivetters.— Hand, Power, and 
Steam pumps.— turbines.— Impulse and Re-action turbines.— Design of Tur- 
bines.— Water Wheels.— Hydraulic Engines.— Recent achievements.- Tables. 

" We have nothing; but praise for this thoroughly valuable work. The author has succeeded 
in rendering his subject mteresting as well as instructive."— /'rac/wn/ Engineer. 

"Can be unhesitatingly recommended as a useful and up-to-date manua on hydraulic trans- 
mission and utilisation of power."— A/^rAaniVra/ World. 

HYDRAULIC TABLES, CO-EFFICIENTS, & FORMULi«. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formulae, Tables, and General Information on Rain-fall. 
Catchment-Basins, Drainage, Sewerage, Water Stipply for Towns and Mill 
Power. By John Neville, Civil Engineer, M.R.I. A. Third Edition, 
revised, with additions. Numerous Illustrations. Crown 8vo, cloth . 1 4/0 
" It is, of all English books on the subject, the one nearest to completeness."— .<4rfA(/:rc/'. 

HYDRAULIC MANUAL- 

Consisting of Working Tables and Explanatory Text. Intended as a Guide in 
Hydraulic Calculations and Field Operations. By Lowis D'A. Jackson, 
Author of "Aid to Survey Practice," "Modern Metrology," &c, Foiu-th 

Edition, Enlarged. Large crown 8vo, cloth 1 6/0 

" The author has constructed a manual which may be accepted as a trustworthy guide 
to this branch of the engineer's "ptolvsAovi." —Engineering. 

WATER ENGINEERING. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa* 
tion of Water for the Supply of Towns, for Mill Power, and for other Purposes. 
By C. Slagg, a. M. Inst. C.E. Second Edition. Crown 8vo, cloth . 7/6 
" As a small practical treatise on the water supply of towns, and on some applications of wate 
power, the work is in many respects excellent."— .f/viM^^n'Mif'. jitized by VjwVJ V l*C 
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THE RECLAMATION OF LAND FROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in 
Works of Reclamation. By Alexander Beazeley, M.Inst. C.E. With 
Illustrations. 8vo, cloth. [/usi Published. Net 1 0/6 

*• The book shows in a concise way what has to be done in reclaiming land from the sea, and 
the best way of doing it. The work contains a great deal of practical and useful information which 
cannot fail to be of service to engineers entrusted with the enclosure of salt marshes, and to land- 
owners intending to reclaim land from thesea."— TTt^ Engineer. 

" The author has carried out bis task efficiently and well, and his book contains a large 
amount of information of great service to engineers and others interested in works of reclamation." 
—Nature. 

MASONRY DAMS FROM INCEPTION TO COMPLETION. 

Including numerous Formulae, Forms of Specification and Tender, Pocket 
Diagram of Forces, &c. For the use of Civil and Mining Engineers. By 
C. F. Courtney, M. Inst. C.E. 8vo, cloth. [Just Published. 9/0 

** The volume contains a good deal of valuable data, and furnishes the engineer with practical 
advice. The author deals with his subject from the inception to the finish. Many useful sugges- 
tions will be found in the remarks on site and position, location of dam, foundations and 
construction."— Z?i<x7rfi«^ News. 

RIVER BARS. 

The Causes of their Formation, and their Treatment by " Induced Tidal 
Scour " ; with a Description of the Successful Reduction by this Method of 
the Bar at Dublin. By I. J. Mann, Assist. Eng. to the Dubhn Port and Docks 

Board. Royal 8vo, cloth 7/6 

" We recommend all interested in harbour works— and, indeed, those concerned in the 
mprovements of rivers generally— to read Mr. Mann's interesting woTk."— Engineer. 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

Embracing a Comprehensive History of the System; with an exhaustive 
Analysis of the Various Modes of Traction, including Horse Power, Steam, 
Cable Traction, Electric Traction, &c. ; a Description^ of the Varieties of 
Rolling Stock ; and ample Details of Cost and Working Expenses. New 
Edition, Thoroughl]^ Revised, and Including the Progress recently made in 
Tramway Construction, &c., &c. By D. Kinnbar Clark, M. Inst. C.E. 
With 400 Illustrations. 8vo, 780 pp., buckram. [Just Published, 28/0 

" The new volume is one which will rank, among tramway engineers and those interested in 
tramway working, with the Author's world-famed book on railway machinery."— 77k Engineer 

PRACTICAL SURVEYING. 

A Text-Book for Students preparing for Examinations or for Survey-work in 
the Colonies. By George W. Usill, A.M.I.C.E. With 4 Plates and up- 
wards of 330 Illustrations. Sixth Edition. Including Tables of Natural Sines, 
Tangents, Secants, &c. Crown 8vo, cloth 7/6 ; or, on Thin Paper, leather, 

gilt edges, for pocket use 1 2/6 

" The best forms of instruments are described as to their construction, uses and modes 
of employment, and there are innumerable hints on work and equipment such as the author, in 
his experience as surveyor, draughtsman and teacher, has found necessary, and which the student 
in his mexperience will find most serviceable."— £"«^««r. 

" The latest treatise in the English language on surveying, and we have no hesitation in say- 
ing that the student will find it a better guide than any 0? its predecessors. I>eserves to be 
recognised as the first book which should be put in the hands of a pupil of Civil Engineering."— 
ArcAiUct. 

SURVEYING WITH THE TACHEOMETER. 

A practica Manual for the use of Civil and Military Engineers and Surveyors. 
Including two series of Tables specially computed for the Reduction of 
Readings in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, 
M. Inst. C.E. With Diagrams and Plates. Demy 8vo, cloth. 

[Just Published. Net 10/6 
"The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of making use of this useful and rapid instrument."— iVa^»r<r. 

AID TO 5URVEY PRACTICE. 

For Reference in Surveying, Levelling, and Setting-out; and in Route Sur> 

veys of Travellers by Land and Sea. With Tables, Illustrations, and Records. 

By Lowis D' A. Jackson, A.M. I.e. E. 8vo, cloth .... 12/6 

" a valuable vade-mecum for the surveyor. We recoomiend this book as containing an 

->dmirable supplement to the teaching of the accomplished ^yxnviox.'^—Athenauin. 

" The author brings to his work a fortunate union of theory and practical experience whkh, 
ded by a clear and lucid style of writing, renders thf book a very useful one."— SuiUer. 
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BNQINEBR'S & MINING SURVEYOR'S FIELD BOOK. 

Consisting of a Series of Tables, with Rules, Explanations of Systems, and 
use of Theodolite for Traverse Surveying and plotting the work with minute 
acairacv by means of Straight Edge and Set Square only ; Levelling with the 
Theodolite, Casting-out and Reducing Levels to Datum, and Plotting Sections 
in the ordinary manner ; Setting-out Curves with the Theodolite by Tangential 
Angles and Multiples with Right and Left-hand Readings of the Instrument ; 
Setting-out Curves without Theodolite on the System of Tangential Angles by 
Sets of Tangents and Offsets ; and Earthwork Tables to 80 feet deep, calcu* 
lated for every 6 inches in depth. By W. Davis Haskoll, C.E. With 
numerous Woodcuts. Fourth Edition, Enlarged. Crown 8vo, cloth . 1 2/0 
" The book is very handy ; the separate tables of sines and tans^ents to every minute will make 
It useful for many other purp>oses, the s^enuine traverse tables existing all the same."— A therueufn. 

" Every person eng'ag'ed in eneineerinsf field operations will estimate the importance of such 
a work and the amount of valuable time which will be saved by reference to a set of reliable tables 
prepared with the accuracy and fulness of those sfiven in this volume,"— Xai/way News. 

LAND AND MARINE SURVEYING. 

In Reference to the Preparation of Plans for Roads and Railways ; Canals, 
Rivers, Towns' Water Supplies; Docks and Harbours. With Description 
-and Use of Surveying Instruments. By W. Davis Haskoll, C.E. Second 
Edition, Revised, with Additions. Large crown 8vo, cloth . . . 9/0 
" This book must prove of £[reat value to the student. We have no hesitation in recom- 
mending it, feeling assured that it will more than repay a careful study."— ^^cAantVa/ IVorld. 

" A most useful book for the student. We strongly recommend it as a carefully-v ' 
and valuable text-book. It enloys a well-deserved repute among surveyors."— ^»(V^i^. 

"This volume cannot fail to prove of the utmost practical utility. It may be safely recom- 
mended to all students who aspire to become clean and expert surveyors."— Aftmn^ youmal. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

Showing its Application to Purposes of Railway and Civil Engineering In 
the Construction of Roads ; with Mr. Telford's Rules for the same. By 
Frederick W. Simms, F.G.S., M.Inst. C.E. Eighth Edition, with the 
addition of Law's Practical Examples for Setting-out Railway Curve^^ and 
Trautwine's Field Practice of Laying-out T^ircular Curves. With 7 Plates 

and numerous Woodcuts, 8vo, cloth 8/6 

*if* Trautwinb on Curves may be had separate 5/0 

" The text-book on levelling in most of our engineering schools and colleges."— £M#t>««r. 

" The Dublishers have rendered a substantial service to the profession, especially to the 
yo'jnger members, by bringing out the present edition of Mr. Simms's useful ■wot)L"—Enginuri»i£. 

AN OUTLINE OF THE METHOD OF CONDUCTING 
A TRIOONOMBTRICAL 5URVBY. 

For the Formation of Geographical and Topographical Maps and Plans, Mili- 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formube, 
and Tables. By Lieut. -General Frome, R.E. Fourth Edition, Revised and 
partly Re-written by Major-General Sir Charles Warren, G.C.M.G., R.E. 
With 19 Plates and I Z5 Woodcuts, royal 8vo, cloth .... 16.0 
" No words of praise from us can strengthen the position so well and so steadily maintained 
by thli work. Sir Charles Warren has revised the entire work, and made such additions as were 
n Kessary to bring every portion of the contents up to the present date."— Broad Arrow. 

TABLES OF TANGENTIAL ANGLES AND MULTIPLES 

FOR 5ETTINa-OUT CURVE5. 

From 5 to 200 Radius. By A. Beazblbv, M. Inst. C.E. 6th Edition, 
Revised. With an Appendix on the use of the Tables for Measuring up 
Curves. Printed on 50 Cards, and sold in a cloth box, waistcoat-pocket size. 

[Just Published. 3/6 
" Each table is printed on a card, which, placed on the theodolite, leaves the hands free 
to manipulate the instrument— no small advantage as regards the rapidity of work."— £f^fMvr. 

" Very handy : a man may know that all his day's work must fall on two of these cards, which 
he puts into his own card-case, and leaves the rest behind."— ^/A^furMm. 

HANDY GENERAL EARTH-WORK TABLES. 

Giving the Contents in Cubic Yards of Centre and Slopes of Cuttings and 
Embankments from 3 inches to 80 feet in Depth or Height, for use with either 
66 feet Chain or 100 feet Chain. By J. H. Watson Buck, M. Inst. C,E. 
On a Sheet mounted in cloth case. [/m^^ Published. 3/ft 
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EARTHWORK TABLES. 

Showing the Contents in Cubic Yards of Embankments, Cuttings, &c., of 
Heiehts or Depths up to an average of 80 feet. By Joseph Broadbbnt, CE., 

and Francis Cam pin, C.E. Crown 8vo, cloth 5/0 

The way in which accuracy is attained, by a simi)le divi^on of each cross section Into three 
two in which are constant and one Tariable, is iagpiiioia.%."—AtheHaHrH, 



A MANUAL ON EARTHWORK. 

By Alex. J. S. Graham, C.E. With numerous Diagrams. Second Edition. 
i8mo, cloth 2/6 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 

A Practical and Theoretical Essay. By T. H. Watson Buck, M. Inst. CE., 
Resident Engineer, L. and N. W. R. With Folding Plates, Svo, cloth 1 2/0 
" Many of the methods given are of extreme practical value to the mason, and the observa- 
tions on the form of arch, the rules for orderin^r the stone, and the construction of the templatet, 
will be found of considerable use. We commend the book to the ei^rineering profeirfon."— 
BuHdtHg News. 

"Will be regarded by civil engineers as of the utmost value, and calculated to save much 
time and obviate many mistakes."— C^/Ziirry Guardian. 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise on), including Iron Foundadons. In 
Three Parts.— Theoretical, Practical, and Descriptive. By William Humbbr, 
A. M. Inst. C.E., and M. Inst. M.E. Third Edition, revised and much im- 
proved, with 115 Double Plates (30 of which now first appear in this edition), 
and numerous Additions to the Text. In 2 vols., imp. 4to, half-hound in 

morocco £6 16s. 6d. 

" A very valuable contribution to the standard literature of civil engineering. In addition to 
elevations, plans, and sections, large scale details are given, which very much enhance the 
bistructive worth of those WVasHnXXons."— Civil Engineer and A rchitecfs youmat. 

"Mr. Humber's stately volumes, lately issued— in which the most important bridges 
erected during the last iive years, under the direction of the late Mr. Brunei, Sir W. Cubitt, 
Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our most eminent 
engineers, are drawn and specified in gftat dx^aSL"— Engineer. 

ESSAY ON OBLIQUE BRIDGES 

(Practical and Theoretical). With 13 large Plates. By the late Gbokgb 
Watson Buck, M.I.C.E. Fourth Edition, revised by his Son, J. H. Watson 
Buck, M.I.C.E. ; and with the addition of Description to Diagrams for 
Facilitating the Construction of Oblique Bridges, by W. H. Barlow, M.I. CE. 

Royal Svo, cloth 1 2/0 

"The standard text-book for all engineers regarding skew arches is Mr. Buck's treatise, 
and it would be impossibleto consult a hctx&c"— Engineer. 

" Mr. Buck's treatise is recognised as a standard text-book, and his treatment has divested 
the subject of manv of the intricacies supposed to belong to it. As a guide to the engineer and 
architect, on a confessedly difficult subject, Mr. Buck's work is u ^ " " "^- " - 



UTpaasiod."—Building^ News. 



THE CONSTRUCTION OF OBLIQUE ARCHES 

(A Practical Treatise on). By John Hart. Third Edition, with Plates. 
Imperial Svo, cloth 8/0 

GRAPHIC AND ANALYTIC STATICS. 

In their Practical Application to the Treatment of Stresses in R00&, Solid 
Girders, Lattice, Bowstring, and Suspension Bridges, Braced Iron Arches and 
Piers, and other Frameworks. By K. Hudson Graham, C.E. Containing 
Diagrams and Plates to Scale. With numerous Examples, many taken from 
existing Structtures. Specially arranged for Class-work in Colleges and 
Universities. Second Edition, Revised and Enlarged. Svo, cloth . 1 S/O 
" Mr. Graham's book will find a place wherever graphic and analytic statics are used or 
fltadHiodL"— Engineer. 

" The work is excellent from a practical point of view, and has evidently been prepared 
with much care. The directions for working are simple, and are illustrated by an abundance of 
well-selected examples. It is an excellent text-book for the practical draughtsman."— ^i!*«»MrMV». 

WEIGHTS OF WROUGHT IRON & STEEL GIRDERS. 

A Graphic Table for Facilitating the Computation of the Weights of Wrought 
Iron and Steel Girders, &c., for Parliamentary and o^efcyEstimates. By 
J. H. Watson Buck, M. Inst. CE. On a Sheet 2/6 
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PRACTICAL QEOMETRY. 

For the Architect, Engineer, and Mechanic. Giving Rules for the Delineation 
and Application of various Geometrical Lines, Figures, and Ciurves. By 

E. W. Tarn, M.A., Architect. 8vo, cloth 9/0 

" No book with the same objects in view has ever been published in which the clearness of 
the rules laid down and the illustrative diajj^rams have been so satisfactory."— Sca^wtan. 

THE QEOMETRY OF C0MPA55E5. 

Or, Problems Resolved by the mere Description of Circles and the Use of 
Coloured Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, cloth 3/Q 

HANDY BOOK for THE CALCULATION of STRAINS 

In Girders and Similar Structures and their Strength. Consisting of Formulae 
and Corresponding Diagrams, with numerous details for Practical Applica* 
tion, &c. By William Humber, A. M. Inst. C.E., &c. Fifth Edition. 
Crown 8vo, with nearly 100 Woodcuts and 3 Plates, cloth . . . 7/Q 

" The fonnulae are neatlv expressed, and the diaerams good."—j4ifunaufM. 

" We heartily commend this really handy book to our engineer and architect readers."— 
Bn^Ush Mechanic. 

TRUSSES OF WOOD AND IRON. 

Practical Applications of Science in Determining the Stresses. Breaking 

Weights, Sate Loads, Scantlings, and Details of Construction. With Complete 

Working Drawings. By William Griffiths, Surveyor. 8vo, cloth. 4/6 

"This handy little book enters so minutely into every detail connected with the con- 

gtntction of roof trusses that no student need be ig^iorant of these taaxxexs."— Practical Enginetr. 

THE STRAINS ON STRUCTURES OF IRONWORK. 

With Practical Remarks on Iron Construction. By F. W. Sheilds, M.I.C.E. 
8vo, cloth 6/0 

A TREATISE ON THE STRENGTH OF MATERIALS. 

With Rules for Application in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A new Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. ; to which 
are added. Experiments by Hodgkinson, Fairbairn, and Kirkaldy ; and 
Formulae for calculating Girders, &c. Arranged and Edited by Wm. Humber, 

A. M.Inst. C.E. 8vo, cloth 18/0 

" Valuable alike to the student tyr^. and the experienced practitioner, it will always rank 

in future as it has hitherto done, as the standard treatise on that particular sab^cct."— Engineer. 

" As a scientific work of the first class, it deserves a foremost place on the bookshelves of 

•very civil engineer and practical mechanic."— £M^/txA Mechanic. 

SAFE RAILWAY WORKING. 

A Treatise on R^lway Accidents, their Cause and Prevention ; with a De- 
scription of Modem Appliances and Systems. By Clement E. Stretton, 
C.E., Vice-President and Consulting Engineer, Amalgamated Society of 
Railway Servants. With Illustrations and Coloured Plates. Third Edition, 

Enlarged. Crown 8vo, cloth 3/Q 

"A book for the engineer, the directors, the managers; and, in short, all who wish for 

ioformation on railway matters will find a perfect encyclopaedia in ' Safe Railway Working.' "— 

Railway Review. 

" We commend the remarks on railway signalling to all railway mans^rers, especially where 

a uniform code and practice is Sidvoca.t&L"—Itere^aih's Railway journal. 

EXPANSION OF STRUCTURES BY HEAT. 

By John Kbilv, C.E., late of the Indian Public Works Department. Crown 

8vo, cloth 3/6 

** The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or 
architect can find but little reliable and comprehensive data in books."— BuiUer, ^ V LVl 
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THE PROGRESS OF MODERN ENQINEERINQ. 

Complete in Four Volumes, imperial 4(0, haIf*morocco, price £1 2 1 2s. 

Each volume sold separately, as follows : — 
First Series, Comprising Civil, Mechanical, Marine, Hydraulic, Railway, 
Bridge, and other Engmeering Works, &c. By William Humbbr, 
A. M. Inst. C.E., &c. Imp. 410, with 36 Double Plates, drawn to a large scale. 
Photographic Portrait of John Hawkshaw, C.E., F.R.S., &c., and copious 
descriptive Letterpress, Specifications, &c. Half-morocco . . £3 3s. 

List of the Plates and Diagrams. 

Victoria Station and Roof, L. B. & S. C. R. (8 plates) ; Southport Pier 
(a plates) ; Victoria Station and Roof, L. C. & D. and G. w. r. (6 plates) ; Roof 

OF CREMORNE MUSIC HALL; BRIDGE OVER G. N. RAILWAY; ROOF OF STATION, 

DUTCH Rhenish Rail. (9 plates); Bridge over the Thames, West London 
Extension Railway (s plates) ; armour plates ; Suspension Bridge, Thames 
(4 plates) ; The Allen- Engine ; Suspension Bridge. Avon (3 plates) ; Under- 
ground Railway (3 plates). 

HUMBER'S MODERN ENQINEERINQ. 

Second Series. Imp. 4to, with 3 Double Plates, Photographic Portrait of 
Robert Stephenson, C.E., M.P., F.R.S., &c., and copious descriptive Letter- 
press, Specifications, &c. Half-morocco £3 3s. 

List of the Plates and Diagrams. 

Birkenhead Docks, Low Water Basin (15 plates) ; Charing Cross Station 
Roof, C. C. railway (3 plates) ; Digswell viaduct, Great Northern Railway ; 
Robbery Wood Viaduct, Great northern Railway; Iron Permanent Way; 
Clydach Viaduct, Merthyr, Tredegar, and Abergavenny Railway ; Ebbw 
Viaduct, Merthyr, Tredegar, and Abergavenny Railway; College Wood 
Viaduct, Cornwall Railway; Dublin Winter Palace Roof (3 plates); Bridge 
over the Thames, L. C. 8c D. Railway (6 plates); Albert Harbour, Greenock 
(4 plates). 

HUMBER'S MODERN ENQINEERINQ. 

Third Series. Imp. 4to, with 40 Double Plates, Photo^aphic Portrait of 
J. R. M 'Clean, late Pres. Inst. C.E., and copious descriptive Letterpress, 
Specifications, &c. Half-morocco £3 3s. 

List of the Plates and Diagrams. 

Main Drainage, Metropolis.— A'i»r/A Side.— Map showing Interception of 
Sewers ; Middle Level Sewer (a plates) ; Outfall Sewer, Bridge over River 
Lea (3 plates) ; Outfall Sewer, Bridge over Marsh Lane, North Woolwich 
Railway, and Bow and Barking Railway Junction ; Outfall Sewer, Bridge over 
bow and Barking Railway (3 plates) ; Outfall sewer, Bridge over East London 
Water-works' Feeder (2 plates) ; Outfall Sewer Reservoir (a plates) ; Outfall 
Sewer, Tumbling Bay and Outlet ; Outfall Sewer, Penstocks. South Side.^ 
OUTFALL Sewer, Bermondsey Branch (2 plates) ; outfall Sewer, Reservoir and 
Outlet (4 plates) ; Outfall Sewer, Filth Hoist ; Sections of sewers North and 
South Sides). 

Thames Embankment.— Section of River Wall; Steamboat Pier, west- 
minster (2 plates); Landing Stairs between Charing Cross and Waterloo 
Bridges ; York gate (2 plates) ; Overflow and Outlet at Savoy Street Sewer 
(3 plates); steamboat pler, waterloo bridge (3 plates) ; junction of sewers, 
PLANS AND Sections ; Gullies, Plans and Sections ; Rolling Stock ; Granite 
AND IRON Forts. 

HUMBER'S MODERN ENQINEERINQ. 

Fourth Series. Imp. 4to, with 36 Double Plates, Photographic Portrait of 
John Fowler, late Pres. Inst. C.E., and copious descriptive Letterpress, Speci- 
fications, &c. Half-morocco £3 3s. 

List of the Plates and Diagrams. 

ABBEY Mills Pumping Station. Main drainage. Metropolis (4 plates) ; 
Barrow docks (5 plates) ; Manquis Viaduct, Santiago and Valparaiso Railway. 
(2 plates) ; adam's locomotive, st. helen's canal railway (2 plates) ; cannon 
street station roof, charing cross railway (3 plates); road bridge over 
THE River Moka (2 plates) ; Telegraphic apparatus for Mesopotamia ; Viaduct 
OVER the River wye. Midland Railway (3 plates); St. Germans Viaduct, 
CORNWALL Railway (a plates); wrought-Iron cylinder for Diving Bell; 
Millwall Docks (6 plates); Milroy's patent excavator ; Metropolitan Dis- 
trict Railway (6 plates) ; Harbours, ports, and BrbakWatbrs (3 plates). 
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MARINE ENGINEERING, SHIPBUILDING, 
NAVIGATION, &c. 



THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 

POCKET-BOOK of Formuln, Rules, and Tables, and Marine Engineer's and 
Surveyor's Handy Book of Reference. B^ Clement Mackrow, M.I.N.A. 
Seventh Exlition, 700 pp., with 300 Illustrations. Fcap., leather . . 12/6 

SUMMARY OF CONTENTS :— SIGNS AND SYMBOLS, DECIMAL FRACTIONS.— TRIGONO- 
METRY.— PRACTICAL GboiIbtry.— Mensuration.- CENTRES AND Moments of Figures. 

—MOMENTS of INERTIA AND RADII OF GYRATION.— ALGEBRAICAL EXPRESSIONS FOR 

Simpson's rules.— mechanical principles,— Centre of Gravity.— Laws of motion. 
—Displacement, Centre of Buoyancy.— Centre of Gravity of Ship's Hull- 
Stability Curves and Metacektrbs.— Sea and Shallow-water Waves.— Rolling 
of ships.— propulsion and resistance of Vessels,— Speed trials.— Sailing, 
Centre of effort.— Distances down Rivers. Coast Lines.— Steering and 
Rudders of vessels.— Launching Calculations and Velocities.— Weight of 
Material and Gear.— Gun Particulars and Weight.— standard Gauges.— 
Riveted Joints and Riveting.— strength and tests of Materials.- Binding 
and Shearing Stresses. &c. — Strength of Shafting, Pillars, Wheels. &c. 
—Hydraulic Data, &c. — Conic Sections, Catenarian Curves. — mechanical 
powers, work.— Board of Trade Regulations for boilers and engines.— Board 
of trade Regulations for Ships.— Lloyds rules for Boilers.— Lloyds weight 
of Chains.— Lloyd's Scantlings for Ships.— Data of Engines and Vessels.— 
Ships' Fittings and Tests.— Seasoning Preserving Timber.— Measurement of 
timber.— Alloys. Paints, Varnishes.— Data for stowage.— admiralty trans- 
port Regulations. — Rules for Horse-power, screw propellers, &c.— Per- 
centages for butt Straps, Ac- Particulars of Yachts.— Masting and Rigging 
Vessels.— Distances of Foreign ports.— Tonnage Tables.— Vocabulary of 
French and English Terms, — English Weights and Measures. — Foreign 
Weights and Measures.— Decimal equivalents.- Foreign Money.— Discount 
AND Wages Tables.— Useful Numbers and Ready Reckoners.— Tables of 
Circular measures.— Tables of areas of and circumferences of Circles — 
Tables of areas of Segments of Circles.— Tables of squares and cubes and 
Roots of Numbers.— Tables of Logarithms of Numbers.— Tables of Hyper- 
bolic Logarithms.— Tables of Natural Sines, Tangents, &c.— Tables op 
Logarithmic Sines, Tangents, &c. 

" In these days of advanced knowledge a work like this is of the greatest value. It contains 
a vast amount of infomiation. We unhesitatins^ly say that it is the most valuaUe compilation for its 
specific purpose that has ever been printed. No. naval architect, engineer,, surveyor, or seaman, 
wood or iron shipbailder, can afford to be without this work."— Nauticai Me^axim. 

" Should be used by all who are engaged in the construction or design of vessels. . . . Will 
be found to contain the most useful tables and formulae required by shipbuilders, carefully collected 
from the best authorities, and put together in a popular and simple form. The book is one of 
exceptional mmt."—£H^neer. 

" The professional shipbuilder has now, in a convenient and accessible form, reliable data for 
solving many of the numerous problems that present themselves in the course of his work."— /r^M. 

" There is no doubt that a poclcet-boelc of this description must be a necessity in the ship- 
buOding trade. . . The volume contains a mass of useful information clearly expressed and 
presented in a handy {oTm."—AfartHe EngifU€r. 

WANNAN'5 MARINE ENQINEER'5 GUIDE 

To Board of Trade Examinations for Certificates of Competency. Containing 
all Latest Questions to Date, with Simple, Clear, and Correct Solutions ', 
Elementary and Verbal Questions and Answers ; complete Set of Drawings 
with Statements completed. By A. C. Wannan, C.E., and E. W. I. Wannan, 
M.I.M.E. Illustrated with numerous Engravings. Crown 8vo, 370 pp., 

cloth 8/6 

"The book is clearly and plahily written and avoids unnecessary explsnations and formulas, 
and we consider it a valuable book for students of marine engineering.^'— Aafirft'ca/ Magazine. 

WANNAN'S MARINE ENGINEER'S POCKET-BOOK. 

Containing the Latest Board of Trade Rules and Data for Marine Engineers. 
By A. C. Wannan. Second Edition, carefully Revised. Square i8mo, with 
thumb Index, leather 6/0 

"There is a preat deal of useful informatien in this little pocket-Obook. It ys of the rule-of 
thumb order, and ts, on that account, well adapted to the uses'^meH8a-gbil@'«igineer."- 
Engineer. 
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MARINE ENGINES AND STEAM VESSELS. 

A Treatise on. By Robbrt Murkat, C.E. Eighth Edition, thoronghly 
Revised, with considerable Additions by the Author and by Gborgb 
Cakuslb, C.E., Senior Surveyor to the Board oi Trade. x2mo, cloth . 4/6 

SEA TERMS, PHRASES, AND WORDS 

(Technical Dictionary of) used in the English and French Languages 
(English- French, French-English). For the Use of Seamen, Engineers, Pilots, 
Shipbuilders, Shipowners, and Ship-brokers. Compiled by W. Pikkik, late of 
the African Steamship Company. Fcap. 8vo, cloth limp . . 6/0 

" This volume will be highly appreciated by «f>»*"*", engineers, pilots, shipbuikten and ship- 
owners. It will be found wonderfully accurate and complete. '^-Sr^^^rMan. 

" A very useful dictionary, which has lone been wanted by French and English engineers, 
masters, officers and others."— 5Ai>t^>V' iVvrid. 

ELECTRIC SHIP-LIQHTINQ. 

A Handbook on the Practical Fitting and Running of Ships' Electrical Plant, 
for the Use of Shipowners and Builders, Marine Electricians and Sea-jg;oing 
Engineers in Charge. By T. W. Urquhart, Author of "Electric Light, 
"Dynamo Construction," &c. Second Edition, Revised and Extended. 
326 pp., with 88 Illustrations. Crown 8vo, cloth. U^i Published, 7/6 

MARINE ENGINEER'S POCKET-BOOK. 

Consisting .of usefiil Tables and Formulse. By Frank Proctor, A. LN. A. 

Third Edition. Royal 32mo, leather, gilt edges, with strap . . . 4/0 
" We recommend it to our readers as going fax to supply a long-felt want."— iVoiw/ Science, 
" A most usefial companion to all marine eaf^banns."— United Service GajtetU. 

ELEMENTARY ENQINEERINQ. 

A Manual for Young Marine Engineers and Apprentices. In the Form of 
Questions and Answers on Metals^ Alloys, Strengta of Materials, Construction 
and Management of Marine Engines and Boilers, Geometry, &c., &c With 
an Appendix of Useful Tables. By J. S. Brbwbr. Crown 8vo, doth . 1/6 
" Contains much valuable information for the class for whom it is intended, especially in the 
chapters on the management of boilers and engines."— AtiMMfa/ MagoMine, 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sba-Book, by Jambs Greenwood and W. H. 
RossER ; together with the exquisite Mathematical and Nautical Tables for 
the Working of the Problems, by Henry Law, C.E., and Professor J. R. 
Young. Illustrated, ismo, strongly half-bound 7/0 

THE ART AND SCIENCE OF 5AILMAKINQ. 

By Samuel B. Sadler, Practical Sailmaker, late in the employment of 
lifessrs. Ratsey and Lapthome, of Cowes and Gosport. With Plates and 

other Illustrations. Small 4to, cloth 1 2/6 

" This extremely practical work gives a complete education in all the branches of the manu- 
facture, cutting out, roping, seaming, and eoring. It is copiously illustrated, and will fonn a first- 
rate text-book and fsaMAT— Portsmouth "Times. 

CHAIN CABLES AND CHAINS. 

Comprising Si^s and Curves of Links, Studs, &c., Iron for Cables and Chains, 
Chain Cable and Chain Making, Farming and Welding Links^ Strength of 
Cables and Chains, Certificates for Cables, Marking Cables, Prices of Chain 
Cables and Chains, Historical Notes, Acts of Parliament, Statutory Tests, 
Charges for Testing, List <^ Manufacturers of Cables, &c., &c Bv 
Thomas W. Traill, F.E.R.N., M.lnst.C.E., Engineer-Surveyor-in-Chief, 
Board of Trade, Inspector of Chain Cable and Anchor Proving Establishments, 
and General Superintendent Lloyd's Committee on Proving Establishments. 
With numerous Tables, Illustrations, and Lithographic Drawings. Folio, 

cloth, bevelled boards £2 2s. 

*Mt contatoi a^vast amount of valuable Information. ^ Nothing seems to be wanting to make H 
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COLLIERY WORKING. 



THE METALLUROY OF GOLD. 

A Practical Treatise on the Metallurgical Treatment of Gold-bearing Ores. 
Including the Assaying, Melting, and Refining of Gold. By M. Eissi.er, 
Mining Engineer, A.I.M.E., Member of the Institute of Mining and Metal- 
lurgy. Author of "Modem High Explosives," " The Metallurgy of Silver," 
&c, &c. Fifth Edition, Enlarged and Re-arranged. With over 300 illustra- 
tions and numerous Folding Plates. Medium Svo, cloth. 

[Just Published. Net 21 /O 
** This book thoroughly deserves its title of a ' Practical Treatise.' The whole process of gold 
milling, from the breaking of the quaru to the assay of the bullion, is described in clear and oroeilf 
narratixe and with much, but not too much, fulness o{6sXa!\."— Saturday Review. 

" The work is a storehouse of information and valuable data, and we strongly recommend it 
to all professional men engsq^ed in the gold-mining industry."— If sw^^ JourmU, 

THE CYANIDE PROCESS OF GOLD EXTRACTION. 

Including its Practical Application on the Witwatersrand Gold Fields in South 
Africa. By M. Eissler, M.E., Author of "The Metallur^ of Gold," &c. 
With Diagrams and Working Drawings. Second Edition, Revised and En- 
larged. Svo, cloth 7/6 

"This book is Just what was needed to acquaint mining men with the actual workii^; of a 
process which is not only the most popular, but is, as a general rule, the most successful for the 
extraction of gold from tuiiaia;&."— Mining yaumal. 

" The work will prove mvaluable to aO interested in gold mining, whether metallurgists or as 
investors."— CA<OT«to/ N€ws. 

DIAMOND DRILLING FOR GOLD & OTHER MINERALS. 

A Practical Handbook on the Use of Modern Diamond Core Drills in Pro- 
specting and Exploiting Mineral-Bearing Properties, including Particulars of 
the Costs of Apparatus and Working. By G. A. Denny. M.N.E. Inst. M.E., 
M.I.M. and M. Author of "The Klerksdorp Goldfields." Medium Svo, 
z6S pp., with Illustrative Diagrams. [Just Publish€d. 12/6 

" There is certainly scope for a work on diunond drilling, and Mr. Denny deserves grateful 
recognition for supplying a decided want. We strongly recommend every board of directors to 
carefully peruseSthe pages treating of the applicability of diamond drilling to auriferous deposits, and, 
under certain conditions, its advantages over shaft sinking for systematic prospecting, both from the 
surface and underground. The author has given us a v^uable volume of eminently practical data 
that should be in the possession of those interested in naaing."— Mining Ifaumal. 

" Mr. Denny's handbook is the first En^srlish work to give a detailed account of the use of 
modem diamond core-drills in searching for mineral deposits. The work contains much information 
of a practical character, including particulars of the cost of apparatus and of working."— iVa/wrr. 

FIELD TESTING FOR GOLD AND SILVER. 

A Practical Manual for Prospectors and Miners. By W. H. Merritt, 
M.N.E. Inst. M.E., A.R.S.M., &c. With Photographic Plates and other 
Illustrations. Fcap. Svo, leather. [Just Published. Net 6/0 

*• As an instructor of prospectors' classes Mr. Merritt has the advantage of knowing 
exactly the information likely to be most valuable to the miner in the field. The contents cover 
all the details of sampling and testing gold and silver ores. The work will be a useful addition to a 



" It gives the gist of the author's experience as a teacher of prospectors, and is a book which 



prospector's }l\X.."— Mining youmat. 

" It gives the gist of the author's experience as a teacher of prospectc . 
ho prospector could use habitually without finding it pan out well. —Scotsman. 

THE PROSPECTOR'S HANDBOOK. 

A Guide for the Prospector and Traveller in search of Metal-Bearing or other 



Valuable Minerals. By T. W. Anderson, M.A. (Camb.), F.R.G.S., Author 
of " Fni and New Caledonia." Eighth Edition, thoroughly Revised and 
much Enlarged. Small crown Svo, cloth, 3/6 ; or, leather, pocket-book form, 



with tuck. [Just Published. 4/6 

" Will supply a much-felt want, especially among Colonists, in whose way are so often thrown 

many mineralogical specimens the value of which it is difficult to determine."— £n^'M««r. 
"How to find commercial minerals, and how to identify them when they a 

^eadiny points to wtuch attention is directed. The author has managed to pack * 
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THE METALLURGY OP 5ILVER. 

A Practical Treatise en the Amalgamation, Roasting, and Lixiviation of Silver 
Ores. Including the Assaying, Melting, and Refining of Sih'er Bullion. By 
M. EissLSR, Author of "The Metallurgy of Gold," &c Third Edition. 
Crown 8vo, doth 10/6 

" A practical treatise, and a technical work which we are convinced will supply a lonsr-felt 
want amongst practical men, and at the same time be of value to students and otbers indirectly 
connected with the industries."— Afsm><f youmal. 

" From first to last the book is thoroughly sound and reliable."— CtfJ^Jcrr GuartUan. 

" For chemists, practical miners, assayers. and investors alike we do not know of any work 
on the subject so handy and yet so comprehensive."— CAujfvw HtrtUd, 

THE METALLURGY OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and America. 
By M. EissLER, M. E. , Author of ' ' The Metallurgy of Gold, " &c. Crown 8vo, 
400 pp., with 183 Illustrations, cloth 1 2/6 

*' The numerous metallui^al processes, which are fully and extensively treated of. embrace 
all the stages experienced in the passase of the lead from the various natural states to its issue from 
the refinery as an articie of commerce. —/V-ar/i'oc/ Ehp inter. 

" The present volume fully maintains the repuuuon of the author. Those who wish to obtain 
a thorough insight into the present sUte of this industry cannot do better than read this volume, and 
■11 mkiing engineers cannot fail to find many useful hints and sugfestions in \i."'~JndHStriu. 

METALLIFEROUS MINERALS AND MINING. 

By D. C. Davibs, F.G.S., Mining Engineer. Sixth Edition, thoroughly 
Revised and much Enlarged by his Son, £. Henry Davibs, M.E., F.G.S. 
600 pp., with 173 Illustrations. Large crown Svo, cloth 

[Just Published. Net 1 2/6 
" Neither the practical miner nor the general reader, interested in mines, can have a better 
book for his companion and his guide."— ^mt«^ yournal. 

"We are doing our readien a service in calling their attention to this valuable woric"— 
MiHinsr World. 

" As a history of the present state of mining throughout the worid this book has a real value, 
and it supplies an actual mvaX."—AattHmim, 

MACHINERY FOR METALLIFEROUS MINES. 

A Practical Treatise for Mining Engineers, Metallurgists, and Managers of 
Mines. By E. Hbnrt Davibs, M.E., F.G.S. Crown Svo, 580 pp., with 

upwards of 300 Illustrations, cloth 1 2/6 

" Mr. Davies, in this handsome volume, has done the advanced student and the manager of 
mines good service. Almost every kind of machinery in actual use is careful^ described, and the 
woodcuts and plates are good."— yf /A/furwrn. 

" From cover to cover the work exhibits all the same characteristics which excite the confi- 
dence and attract the attention of the student as he peruses the first page. The work may safely 
be recommended. By its puUication the literature connected with the industry will be enriched 
and the reputation of its author enhanced."— ilfsMs>v yeumaL 

EARTHY AND OTHER MINERALS AND MINING. 

By D. C. Davibs, F.G.S., Author of " Metalliferous Minerals," &c. Third 
Edition, Revised and Enlarged by his Son, E. Hbnrt Davibs, M.E., F.G.S. 

With about xoo Illustrations. Crown Svo, cloth 1 2/6 

" We do not remember to have met with any English work on mining matters that contains 
the same amount of Information packed in equally cenvenient form."-^aM»M>. 

" We should be inclined to rank it as amonff the venr best of the liandy technical and trades 
manuals which have recently vp'ptax^"^ British Quarttrly Review, 

BRITISH MINING. 

A Treatise on the History, Discovery, Practical Development, and Futture 

Prospects of Metalliferous Mines in the United Kingciom. By Robbrt 

Hunt, F.R.S., late Keeper of Mining Records. Upwards of 950 pp., with 

330 Illustrations. Second Edition, Revised. Super«royal Svo, cloth £2 2s. 

" The book is a treasure-house of statistical information on miniiur subjects, and we know of 

no other work embodying so great a mass of matter of this kind. Were this the only merit of 

Mr. Hunt's volume it would be sufficient to render it indispensable in the Ubrary of every one 

Interested in the development of the mining and metallurgical industries of this country."— 
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POCKET-BOOK FOR MINER5 AND METALLURQI5T5. 

Comprising^ Rules, Formulx, Tables, and Notes for Use in Field and Office 

Work. By F. Danvbrs Power, F.G.S., M.E. Second Edition, Corrected. 

Fcap. 8vo, leather. [Just Published. 9/0 

" This excellent book is an admirable example of its kind, and ougflit to find a lai^g^e sale 

amongst En^^ish-speaking prospectors and mining engineers."— Engimerini'. 

THE MINER'5 HANDBOOK. 

A Handy Book of Reference on the subjects of Mineral Deposits, Mining 
Operations, Ore Dressing, &c. For the Use of Students and others interested 
in Mining Matters. By John Miln3, F.R.S., Professor of Mining in the 
Imperial University of Japan. Revised Edition. Fcap. 8vo, leather . 7/6 
*' Professor Milne's handbook is sure to be received with favour by all connected with 
mining, and will be extremely popular among students."— A tAtrueufn. 

THE IRON ORES of GREAT BRITAIN and IRELAND. 

Their Mode of Occurrence, Age and Origin, and the Methods of Searching for 
and Working Them. With a Notice of some of the Iron Ores of Spain. By 
J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, cloth . . 16/0 

'* The author has a thorough practical knowledge of his subject, and has supplemented a 
careful study of the available literature by unpublished information derived from his own observa. 
tions. The result is a very useful volume, which cannot fail to be of value to all Interested in the 
iron industry of the country."-~/ntiustrics. 

MINE DRAINAGE. 

A Complete Practical Treatise on Direct-Acting Underground Steam 
Pumping Machinery. By Stephen Michbll. Second Edition, Re-written 
and Enlarged, 390 pp. With about 250 Illustrations. Royal 8vo, cloth. 

\Just Published, Net 26/0 

Summary of contents :— horizontal pumping engines.— rotary and Non- 
Rotary Horizontal Engines.— Simple and Compound Steam Pumps.— Vertical 
PUMPING engines.— Rotary and Non-Rotary vertical engines.— Simple and 
Compound steam Pumps.— Triple-Expansion Steam Pumps.— Pulsating Steam 
Pumps.— PUMP valves.- Sinking Pumps, &c., &c. 

"This volume contains an immense amount of important and interestinsc new matter. 
The book should undoubtedly prove of g^reat use to all who wish for information on the sub- 
ject, inasmuch as the different patterns of steam pumps are not alone lucidly described and 
clearly illustrated, but in addition numerous tables are supplied, in which their sizes, capacity, 
price, &c., are set forth, hence facilitatinjr immensely tlie rational selection of a pump to suit 
any purpose that the reader may desire, or, on the other hand, supplyinsf him with useful 
information about any of the pumps that come within the scope of the volume."— TA* Engineer, 

THE COLLIERY MANAQER'5 HANDBOOK. 

A Comprehensive Treatise on the Laying-out and Worldne of Collieries, 
Designed as a Book of Reference for Colliery Managers, and for 3ie Use of Coal 
Mining Students preparing for First-class Certificates. By Caleb Pamely, 
Mining Engineer and Surveyor ; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Institute 
of Mining Engineers. With 700 Plans, Diagrams, and other Illustrations. 
Fourth Edition, Revised and Enlarged, medium 8vo, over 900 pp. 
Strongly bound £1 08. 

Summary op Contents :— Geology.— Search for Coal.— Mineral Leases 
and other holdings.— Shaft Sinking.— Fitting Up the Shaft and Surface 
Arrangements.— Steam Boilers and their Fittings.— Timbering and walling.— 
Narrow Work and Methods of Working. — Underground Conveyance. — 
Drainage.— The Gases met with in Mines ; ventilation.— On the Friction op 
Air in Mines.— the pribstman Oil Engine; petroleum and Natural Gas.— 
Surveying and planning.— Safety Lamps and Firedamp Detectors.— Sundry 
and incidental Operations and Appliances.— Colliery Explosions.— Miscel- 
laneous questions and answers.— ^»«»MSur; Summary of report of h.m. 
Commissioners on Accidents in mines. 

" Mr. Pamely has not only ^ven us a comprehensive reference book of a verv higfh order, 
suitable to the reciuirements of mmin^ en^neers and colliery managers, but has also provided 
mining: students with a class-book that is as mteresting as it is instructive."— Ctf//Mry Manager. 

" Mr. Pamely's work is eminently suited to the purpose for which it is intended, being: clear, 
interestins, exhaustive, rich in detail, and up to date, giring descriptions of the latest machines in 
every department. A mining engineer could scarcely go wrong who followed this moxk."— Colliery 
Guardian. 

"This is the most complete 'all-round' work on ceal-mining published In the EngUsh 
language. ... No library of coal-mining books is complete wit^^ Mr'^^ff^4f)^y^nginu 
(Scnnton, Pa., U.S.A.). ^ O 
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COLLIERY WORKING AND MANAQEMBNT. 

Comprising the Duties of a Colliery Manager, the Oversight and Arrange- 
ment of Labour and Wages, and the different Systems of Working Coal 
Seams. By H. F. Bulman and R. A. S. Rbdmaynb. 350 pp., with 
28 Plates and other Illustrations, including Underground Fhotographs. 
Medium 8vo, cloth. [Just Published. 1 6/0 

" This is, indeed, an admirable Handbook for Colliery Managers, in fact it is an indispensable 
a4}unct to a Colliery Manac^er's education, as well as \mxig a most useful and interesting work 
on the subject for all who in any way have to do with coal mining. The underground photographs 
are an attractive feature of the work, being very lifelike and necessarily true representations of the 
scenes they depict."— C^/Airrjr Guardian. 

" Mr. Bulman and Mr. Redmayne, wIm> are both experienced CoUiery Managers of great 
literary ability, are to be congratulated on havirg supplied an authoritative work dealinf with a side 
of the subject of coal mining which has hitherto received but scant treatment. The authors 
elucidate their text by 1x9 woodcuts and 26 plates, most of the latter being admirable reproductions 
of photomphs taken underground with the aid of tbe «"ag"«y'!in flash-light. These illustrations 
e ezcdlent."— iVa/wr«. 

COAL AND COAL MINING. 

By the late Sir Warington W. Smyth^ F.R.S., Chief Inspector of the 
Mines of the Crown. Eighth Edition, Revised and Extended by T. Forster 
Brown, Mining Engineer, Chief Inspector of the Mines of the Crown and 
of the Duchy of Cornwall. Crown 8vo, cloth. [Just Published, 3/6 

" As an outline is given of evenr known coal-field in this and other countries, as well as of tbe 

principal methods of working, the book will doubtless interest a very laige number of readers. "« 

Mining Jottrnal. 

NOTES AND FORMUL/E FOR MINING 5TUDENT5. 

By ToHN Herman Mkrivalb, M.A., Late Professor of Mining in the Durham 

College of Science, Newcastle-uiwn-Tyne. Fourth Edition, Revised and 

Enlarged. By H. F. Bulman, A. M.Inst. C.£. Small crown 8vo, cloth. 2/6 

"The author has done his work in a creditable manner, and has produced a book that wul 

be of service to students and those who are practically engaged in mining operations-**— fy^jMrr. 

INFLAMMABLE GAS AND VAPOUR IN THE AIR 

(The Detection and Meastirement of). By Frank Clowes, D.Sc., Lond., 
F.I.C, Prof, of Chemistry in the University College, Nottingham. With a 
Chapter on The Detection and Measurement of Petroleum Vapour 
by Boverton Redwood, F.R.S.E., Consulting Adviser to the Corporation 
of London under the Petroleimi Acts. Crown 8vo, cloth. Net 6/0 

" Professor Clowes has given us a volume on a subject of much mdustrial importance . . . 

Those interested in these matters may be recommended to study this book, which is easy of compre- 

hension and contains many good things."— 77(« Engineer. 

" A book that no mining engineer— certainly no coal miner— can afford to ignore or to leave 

unread."— ^t»(M^ JoumaU 

COAL & IRON INDUSTRIES of the UNITED KINGDOM. 

Comprising a Description of the Coal Fields, and of the Principal Seams of 
Coal, with Returns of their Produce and its Distribution, and Analyses of 
Special Varieties. Also, an Account of the Occurrence of Iron Ores in Veins or 
Seams ; Analyses of each Variety ; and a History of the Rise and Progress ol 
Pig Iron Manufacture. By Richard Meade. 8vo, cloth . . £1 8s. 
" Of this book we may unreservedly say that it is the best of its class which we have ever 

met. ... A book of reference which no one engaged in the iron or coal tndec should omit from 

his library."— /roM and Coal Trades Review. 

A5BE5T05 AND A5BE5TIC. 

Their Properties, Occurrence, and Use. By Robert H. Jones, F.S.A., 
Mineralogist, Hon. Mem. Asbestos Club, Black Lake, Canada. With 
Ten Collotype Plates and other Illustrations. Demy 8vo, cloth. 

[Just Publishsd. 16/0 

*' An interesting and invaluable yroTk."—Ccliiery Guardtan. 

GRANITES AND OUR GRANITE INDUSTRIES. 

By George F. Harris, F.G.S., Membre de la Soci^t6 Beige de G^ologir, 
Lecturer on Economic Geology at the Birkbeck Institution, &c With IlFus* 

trations. Crown 8vo, cloth 2/6 

" A clearly and well-wrlttBa manual for persons engaged or Interested In the granite industry." 
— Scotsman. 

TRAVERSE TABLES. 

For use in Mine Surveying. By W. Lintern, Mining Engineer. Crown 
8vo, cloth. [JuU\mubiiskf4y^^^l^lQ 
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ELECTRICITY, ELECTRICAL 
ENGINEERING, &c. 



SUBMARINE TELEGRAPHS. 

Their History, Construction, and Working. Founded in part on WUnschen- 
dorff's " Traits de Tiligraphie Sous-Marine," and Compiled from Authorita- 
tive and Exclusive Sources. By Charles Bright, F.R.S.E. Super-royal 
8vo, about 780 pp., fuHy Illustrated, including Maps and Folding Plates. 

l/ust Published. Net £3 3s. 

" There are few, if any, persons more fitted to write a treatise on submarine telegraphy than 

Mr. Charles Bright. The author has done his work admirablv, and has written in a way which will 

appeal as much to the lasrman as to the engineer. This admirable volume must, for many years to 

come, hold the position of the English classic on submarine telegraphy."— f»^'»Mf. 

" This book is full of information. It makes a book of reference which ^ould be in every 
engineer's Mhtaxy." ^Nature. 

"Mr. Bright's interestingly written and admirably illustrated book will meet with a welcome 
reception from cable xa.vck,*'— Electrician, 

" The author deals with his subject from all points of view— political and strategical as well as 
scientific. The work will be of interest, not only to men of science, but^o the general public. We 
can strongly recommend it."— A thefugufH. 

" The work contains a great store of technical information concerning the making^ and work- 
fog of submarine telegraphs. In bringin? ti^ether the most valuable results relating- to the evolu- 
tion of the telegraph, the author has rendered a service that will be very widely appreciated."— 
Mominf Post. 

DYNAMO ELECTRIC MACHINERY. 

Its Construction, D.sign, and Operation (Direct Current Machines). By 
Samuel Sheldon, A.M , Ph.D., assisted by H. Mason, B S. Second 
Edition, Revised. La'ge crown 8vo, cloth. With 202 illustrations. 

[Just Published. Net 10/6 

THE ELECTRICAL ENGINEER'S POCKET-BOOK. 

Consisting of Modem Rules, Formulae, Tables, and Data. By H. R. Kemps, 
M.Inst.£.E., A.M.Inst.C.E., Technical Officer Postal Telegraphs, Author of 
"A Handbook of Electrical Testing," "The Engineer's Year-Book," &c. 
Second Edition, thoroughly Revised, with Additions. With numerous Illus- 
trations. Royal 32mo, oblong, leather 5/0 

•' It is the best book of its ViaA."— Electrical Eneineer. 

•• The Electrical Engineer's Pocket-Book is a gw>A one,"SlectriciaH. 

" Stronsrly recommended to those engaged in the electrical industries."— i?Zec/r&a/ Review. 

ELECTRIC LIGHT FITTINQ. 

A Handbook for Working Electrical Engineers, embodying Practical Notes on 

Installation Management. By J. W. Urquhart, Electrician, Author of 

"Electric Light," &c. With numerous Illustrations. Third Edition, 

Revised, with Additions. Crown 8vo, cloth. [Just PyhUshed. 5/0 

** This volume deals with what may be termed the mechanics of electric lighting, and is 

addressed to men who are already engaged in the work, or are training for it. The work traverses 

a great deal of ground, and may be reaa as a sequel to the same author's useful work on ' Electric 

Ught.'"— Electrician. 

ELECTRIC LIGHT. 

Its Production and Use, Embodying Plain Directions for the Treatment of 
Dynamo-Electric Machines, Batteries, Accumulators, and Electric Lamps. 
By J. W. Urquhart, C.E. Sixth Edition, Revised, with Additions and 145 
Illustrations. Crown 8vo, cloth. [Just Published. • 7/6 

" The whole ground of electric lighting is more or leas covered and explained in a very clear 
and concise inaaiaex."-~Electrical Reviev/, 

"A vatU'itucttm of the salient £acts connected with the science of electxk lighting."— 
Electrician. 

DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of £ngineer*ConstructOTS and Electricians- 
in-Charge. Embracing Framework Budding, Field Magnet and Armature 
Winding and Grouping, Compounding, &c. By J. W. Urquhart. Second 

Edition, Enlarged. Crown 8vo, cloth 7/6 

" Mr. Urquhait's book is the first one which deals with these matters in such a way that the 
engineering student can understand them. The book is very readable, and the author lead«- 
leaders up to diificutt subjects by reasonably simple tetts."—£n£'in€ering^ MSf^^fmiJW iC 
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THE MANAQEMENT OF DYNAMOS. 

A Handy Book of Theory and Practice for the Use of Mechanics, Engineers, 
Students, and others in Charge of Dynamos. By G. W. Lummis-Paterson. 
Second Edition, thoroughly Revised and Enlarged. With numerous Illustra- 
tions. Crown 8vo, cloth. [/«*/ Pnblisked. 4/6 
*' An example which dasenres to be taken as a model by other authors. The subject is treated 
In a manner which any intelligent man who is fit to be entrusted with charge of an engine should 
be able to understaad. It is a usefiil book to all who make, tend, or employ electric machinery." 
—Archittct. 

THE STANDARD ELECTRICAL DICTIONARY. 

A Popular Encyclopaedia of Words and Terms Used in the Practice of Electrical 
Engineering. By T. O'Conor Sloans, A.M., Ph.D. Second Edition, 
with Appendix to date. Crown 8vo, 680 pp., 390 Illustrations, cloth. 

i-*-.:*^ [/«s/ /H*6«sA*i, 7/6 

" The work has many attractive features in it, and is, beyond doubt, a well put together and 
useful publication. The amount of ground covered may be gathered from the fact that in the index 
about s,6oo references will be iQMXk.dL.'—EUctrical Rgview. 

ELECTRIC 5HIP-LIQHTINQ. 

A Handbook on the Practical Fitting and Rtmning of Ships' Electrical Plant. 
For the Use of Shipowners and Builders, Marine Electricians, and Seagoing 
Engineers-in-Charge. By J. W. Urquhart, C.E. Second Edition, Revised 
and Extended. 326 pp., with 88 Illustrations, Crown 8vo, cloth. 

\Ju5t Published. 7/6 
"The subject of ship electric lighting is one of vast importance, and Mr. Urquhart is to be 
highly complimented for placing such a valuable work at the service of marine electriciaus."— 21w 
Sttamship. 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Erection and Running of Small Installations, 

with Particulars of the Cost of Plant and Working. By J. H. Knight. 

Third Edition, Revised. Crown 8vo, wrapper. [/w* Published. 1 /O 

" The book contains excellent advice and many practical hints for the help of those who wish 

to light their own houses."— f»itfs>^ JVews. 

ELECTRIC LIOHTINQ (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M. Inst.C.E., M. Inst.E.E. Fourth Edition, 
Revised. With 16 Illustrations, Crown Svo, cloth. [/usi Published. 1 /6 
" Any one who desires a short and thoroughly clear exposition of the elementary principles of 
electric lighting cannot do better than read this uttle work."— ^ra^^^rtf Observer. 

DYNAMIC ELECTRICITY AND MAGNETISM. 

By Philip Atkinson, A.M., Ph.D.j Author of "Elements of Static 
Electricity," &c. Crown Svo, 417 pp., with 120 Illustrations, cloth . 10/6 

POWER TRANSMITTED BY ELECTRICITY 

And applied by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D. With 96 Illustrations. Crown Svo, cloth 7/6 

HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amatetirs. Containing numerous Illustrations and 
Detailed Instructions fd^ Constructing a Small Dynamo to Produce the 
Electric Light. By Alfred Crofts. Sixth Edition, Revised and Enlarged. 
Crown Svo, cloth. [Just Published. 2/0 

" The instructions tiven in this unpfetenHous little book are sufficiently clear and explicit to 

enable any amateur mechanic possessea of average skill and the usual tools to be found in an 

amateur's workshop to build a practical dynamo mac\x\ait,"-~EUciriciaH. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. 

By H. M. NoAD, F.R.S. Cheaper Edition. 650 pp., with 470 Illustrations. 
Crown Svo, cloth "* .WizedbyVjW^^gn^/Q 



ARCHITECTURE, BUILDING, S^c. 25 



ARCHITECTURE, BUILDING, &c. 



PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Prepariiu: for Examinations, and a Book of 

Reference for Persons Engaged in Building. By John Parnell Aixen, 

Surveyor, Lectm-er on Building Construction at the Dm-ham College of 

Science, Newcastle-on-Tyne. Third Edition, Revised and Enlarged. 

Medium 8vo, 450 pp., with x.ooo Illustrations, cloth. [Just Published. 7/6 

** The most complete exposition of buildingf construction we have seeo. It contains all that is 

necessary to prepare students for the various examinations in building construction."— i^MiAAMj^ 

News. 

** The author depends nearly as much on his dia^rrams as on his type. The pages suggest 
the hand of a man of experience in building Operations— and the volume must be a blessing to 
many teachers as well as to students."— 7%« Architect. 

" The work is sure to prove a formidable rival to great and small competitors alike, and 
bids fair to take a permanent place as a favourite student's text-book. The large number of illus- 
trations deserve particular mention fur the great merit they possess for purposes of reference in 
exactly corresponding to convenient scaiie&."—y9urHal»/th€ ReyeU InsHtute ^BriHsh Architects. 

PRACTICAL MA50NRY. 

A Guide to the Art of Stone Cutting. Comprising the Construction, Setting 

Out, and Working of Stairs, Circular Work, Arches, Niches, Domes, Penden* 

tives, Vaults, Tracery Windows, &c., &c. For the Use of Students, Masons, 

and other Workmen. By William R. Purchasb, Building Inspector to the 

Borough of Hove. Third Edition, with Glossary of Terms. Royal 8vo, 142 pp., 

with 52 Lithographic Plates, comprising nearly 400 separate Diagrams, 

cloth. {Just Published. 7/6 

"Mr. Purchase's 'Practical Masonry ' wOl undoubtedly be found usefiil to all interested in 

this important subject, whether theoretically or practically. Most of the examples given are from 

actual work carried out, the diagrams being carefully drawn. The book is a practical treatise on 

the subject, the author himself having commenced as an operative mason, and afterwards acted as 

foreman mason en manv large and important buildings prior to the attainment of his present 

position. It should be round of general utility to architectural students and others, as well as to 

those to whom it is specially addressed."— y^Mrwa/ ^the RoycU InstUtOe o/BriHsh Architects. 

MODERN PLUMBING, STEAM AND HOT WATER 
HBATINO. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of *' American Sanitary Plumbing," 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

{Just Published. Net 21/- 

HEATINO BY HOT WATER. 

With Information and Suggestions on the best Methods of Heating Public, 
Private and Horticultural Buildings. By Walter Jones. Second Edition. 

With 96 Illustrations, crown 8vo, cloth N*t 2/6 

"We confidently reconunend all biterested in heating by hot water to secure a copy of this 
valuable little treatise.^'— 27W Plumber and Decorator, 

CONCRETE: IT5 NATURE AND USES. 

A Book for Architects, Builders, Contractors, and Clerks of Works. By 
Gborgb L. Sutcliffe, A.R.I.B.A. 350 pp., with numerous Illustrations. 

Crown 8vo, cloth 7/6 

"The author treats a diflScuk subject in a lucid manner. The manual fills a long-felt gap. 
It is careful and exhaustive ; equally useful as a student's guide and an architects book of 
reference."- :7<mrwa/ o/the Royal Institute 0/ British Architects. 

" There is room for this new book, which will probably be for some ttane the standard won 
on the subject for a builder's purpose."— ^Aw/vw Herald. 

LOCKWOOD'S BUILDER'S PRICE BOOK for ipoi. 

A Comprehensive Handbook of the Latest Prices and Data for Builders, 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
Greatly Enlarged. By Francis T. W. Miller. 800 closely-printed pages. 

crown 8vo, cloth 4/0 

" This book is a very useful one, and should find a place in every English office connected 
with the building and engmeering professions." — Industries. 

" An excellent book of nfenace."— Architect ^ ^ T ^ 

" In its new and revised form this Price Book is what a work of this Mnd shotdd^M-^ompro* 
henshre, rdiable, well arranged, legible, and well bound. -British Architect. "^ 
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THE DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir Wiluam Chambkks, F.R.S. With Portrait, Illustrations, Not«s, and 
an Examination of Grbcian Architbcturb, by Joseph GwilTj F.S.A. 
Revised and Edited by W. H. Lbbds. 66 Plates, 4to, cloth . 21/0 

THE MECHANICS OF ARCHITECTURE. 

A Treatise on Applied Mechanics, especially Adapted to the Use of Architects. 
By E. W. Tarn, M.A., Author of ^ The Science of Building," &c. Second 
Edition, Enlarged. Illustrated with 125 Diagrams. Crown 8vo, doth 7/6 
"The book is a Terjr useful and helpful manual of architectural mechanics."— i?M^/<f<r. 

A HANDY BOOK OF VILLA ARCHITECTURE. 

Being a Series of Designs for Villa Residences in yarious Styles. With 
Outlme Specifications and Estimates. By C. Wickks, Architect. 6x Plates, 
4to, half-mcvocco, gilt edges £1 lit. So* 

" The whole of the designs bear evidence of their beinfi: the woik of an artistic architect, and 
they will prove very valuable and suggestive."— ^wiitft*^ JVtws. 

THE ARCHITECT'S GUIDE. 

Being a Text 'book of Useful Information for Architects, Engineers, Surveyors, 
Contractors, Clerks of Works. &c, &c By Frbdbrick Rogbrs, Architect. 
Third Edition. Crown 8vo, cloth 3/6 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the Draughtsman in Drawing a Lu-ge 

House in Linear Perspective. Illustrated by 43 Folding Plates. By F. O. 

Ferguson. Second Edition, Enlarged. 8vo, boards .... 3/6 

" It is the most intelligible of the treatises on this ill-treated subject that I have met with.' — 

^. INGRESS BELL, E.SQ.,vathtX./.B.A. ytumal, 

PRACTICAL RULES ON DRAWING. 

For the Operative Builder and Young Student in Architecture. By Gborgb 
Pynb. z4 Plates, 4to, boards 7/6 

MEASURING AND VALUING ARTIFICER'S WORK 

(The Student's Guide to the Practice oi). Containing Directions for takiiu; 
Dimensions, Abstracting the same, and bringing the Quantities into Bill, with 
Tables of Constants for Valuation of Labour, and for the Calculation of Areas 
and Solidities. Originally edited by E. Dobson, Architect. With Additions 
by E. W. Tarn, M.A. Seventh Edition, Revised. With 8 Plates and 
63 Woodcuts. Crown 8vo, cloth. [Just Published. 7/6 

" T^is edition will be found the most complete treatiae on the piinciples of measuring and 
valuingf artificer's work that has yet been published."— if wtA^tM^ News. 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

For Builders and Surveyors. Containing Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications for Houses, Roads, 
and Drains, and an Easy Method of Estimating the parts of a Building 
collectively. By A. C. Beaton. Ninth Edition. Waistcoat-pocket sixe, 

gilt edges 1/6 

" No builder, architect, surveyor, or valuer should be without his * Beaton.' "SttOding News. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, Surveyor, and Builder. With an Essay 
on the Structure and Science of Modem Buildings. Upon the Basis of the 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and greatly 
added to by Frederick Rogers, Architect. Third Edition, Revised. 8vo, 

cloth 16/0 

" The work is too well known to need any recoounendation fsona us. It is one of the books 
with which every young architect must be equipped."— ^nA«/r<t. 

THE HOUSE-OWNER'S ESTIMATOR. 

Or, What will it Cost to Build, Alter, or Repair? A Price Book for Un- 
' professional People as well as the Architectural Surveyor and Builder. By 

J. D. Simon. Edited by F. T. W. Miller, A.R.I.B.A. Fifth Edition. 

Carefully Revised. Crown 8vo, cloth. [Just Published. Net 3/6 

" In two years it will repay its cost a hundred times over."— /"iV/^tized by VjVJW V LC 
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THE PURIFICATION OF SEWAQE. 

Being a Brief Account of the Scientific Principles of Sewage Purification, and 
their Practical Application. By Sidney Barwisb, M.D. (Lond.)i M.R.C.S., 
D.P.H. (Camb.), Fellow of the Sanitary Institute, Medical Officer of Health 
to the Derbyshire County Council. Crown 8vo, cloth. [Just Pi^lished. 6/0 
" ' What process shall we adopt to purify our sewagfe f ' This question has rarely been treated 

from A many points of view in one book. This volume teems with practical hints, which show the 

intimate knowledge the author has of his subject"— 77(tf Engineer. 

WATER AND ITS PURIFICATION. 

A Handbook for the Use of Local Authorities, Sanitary Officers, and others 

interested in Water Supply. By S. Rideal, D.Sc. Ix>nd., F.I.C. With 

numerous Illustrations and Tables. Crown 8vo, cloth. [Just Publishsd. 7/6 

" Dr. Rideal's book is both interestine^ and accurate, and contains a most useful risum^ of 

the latest knowledge upon the subject of which it treats."— TA^ Engineer. 

RURAL WATER SUPPLY. 

A Practical Handbook on the Supply of Water and Construction of Water- 
works for Small Country Districts. By Allan Grbenwbll, A.M.I.C.E., 
and W. T. Curry, A.M.I.C.E. Revised Edition. Crown 8vo, cloth 6/0 
" We conscientiously recommend it as a ver^ useful book for those concerned in obtaining 
water for small districts, giving a great deal of practical information in a small compass."— i^MtAiifr. 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A.M. Inst. C.E., and M.Inst. M.E. Imp. 410, half- 
bound morocco. (See page II.) •AV/ £6 68. 

THE WATER SUPPLY OF TOWNS AND THE CON- 
STRUCTION OF WATER-WORK5. 

By Professor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised 

and Extended. Royal 8vo, cloth. (See page 10.) .... 26/0 

WATER ENGINEERINQ. 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of Towns. By C. Slagg, A.M. Inst. C.E. 7/6 

SANITARY WORK IN SMALL TOWNS AND VILLAGES. 

By Charles Slagg, A. M. Inst. C.E. Crown 8vo, cloth . . . 3/0 

SANITARY ARRANGEMENT OF DWELLING-HOUSES, 

By A. J. Wallis-Tayler, A.M.Inst.C.E. Crown 8vo, cloth . . 2/6 

MODERN PLUMBING, STEAM AND HOT WATER 
HEATING. 

A New Practical Work for the Plumber, the Heating Engineer, the Architect, 
and the Builder. By J. J. Lawler, Author of "American Sanitary Plumbing,' 
&c. With 284 Illustrations and Folding Plates. 4to, cloth. 

[ Just Published (see page 25). Net 21 / - 

PLUMBING. 

A Tcxt-book to the Practice of the Art or Craft of the Plumber. By W. P. 
BucHAN, R.P. Eighth Edition, Enlarged. Crown 8vo, cloth . . 3/6 

VENTILATION. 

A Text -book to the Practice of the Art of Ventilating Buildings. By W. P. 
BucHAN, R.P. Crown 8vo, cloth 3/6 

THE HEALTH OFFICER'S POCKET-BOOK. 

A Guide to Sanitary Practice and Law. For Medical Officers of Health, 

Sanitary Inspectors, Members of Sanitary Authorities, &c By Edward 

F. WiLLOUGHBY, M.D. (Loud.), &c. Fcap. 8vo, cloth .... 7/6 

" a mine of condensed information of a pertinent and useful kind on the Tarlons subjects of 

which it treats. The different subjects are succinctly but fully and scientifically dealt with,"— TA* 

f**^^ Digitized by VjV^WVLC 
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CARPENTRY, TIMBER, &c. 



THE ELEMENTARY PRINCIPLES OF CARPENtRY, 

A Treatise on the Pressure and Equilibrium of Timber Framing, the Resistance 
of Timber, and the Construction of Floors, Arches, Bridges, Roofs, Uniting 
Iron and Stone with Timber, &c. To which is added an Essay on the liature 
and Properties of Timber, &c., with Description£ of the kinds of Wood used 
in Buildmg ; also numerous Tables of the Scantlings of Timber for different 
purposes, the Specific Gravities of Materials, &c. By Thomas Tredgold, C.£. 
With an Appendix of Specimens of Various Roofs of Iron and Stone, Illus* 
trated. Seventh Edition, thoroughly Revised and considerably Enlarged by 
E. Wyndham Tarn, M.A., Author of "The Science of Building," &c 
With 6i Plates, Portrait of the Author, and several Woodcuts. In One large 

Vol., 4to, cloth 26/0 

" Ougrht to be in every architect's and every builder's Ubnry."— Builder, 
"A work whose monumental excellence must commend it wherever skilful carpentry Is 
concerned. The author's principles are rather confirmed than impaired by time. The additional 
plates are of gfreat intrinsic vaiu»."—Builditt£' ^^ews. 

WOODWORKING MACHINERY. 

Its Rise, "Progxess, and Construction. With Hints on the Management of Saw 

Mills and the Economical Conversion of Timber. Illustrated with Examples 

of Recent Designs by leading English, French, and American Engineers. By 

M. Powis Bale, A.M.Inst.C.E., M.I.M.E. Second Edition, Revised, 

with large Additions, large crown 8vo, 440 pp., cloth .... 9/0 

" Mr. Bale is evidently an expert on the subject, and he has collected so much information 

that his book is all'Sufficient for builders and others en^ifafed in the conversion of timber."— >ffvA«<^cfc 

" The most comprehensive compendium of wood-working machinery we have seen. Tba 

author is a thorough master of liis subject "-^tf^sMjc News. 

SAW MILLS. 

Their Arrangement and Management, and the Economical Conversion of 

Timber. By M. Powis Bale, A.M.InstCE. Second Edition, Revised. 

Crown 8vo, cloth. [Just Publishtd. 10/6 

" The administnUioH of a lai^ sawing establishment Is discussed, and the subject examined 

firom a financial standpoint. Hence the sixe, shape, order, and disposition of saw mills and the like 

are gone into in detail, and the course of the timber is traced firom its reception to its delivery in its 

converted sUte. We could not desire a more complete or practical treatls«."-^Ms'Ai(r. 

THE CARPENTER'S GUIDE. 

Or, Book of Lines for Carpenters ; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Pbter 
Nicholson's standard work. A New Edition, Revised by Arthur Ashpitel, 
F.S.A. Together with Practical Rules on Drawing, by George Pynb. 
With 74 Plates, 4to, cloth £1 1 «. 

A PRACTICAL TREATISE ON HANDRAILINQ. 

Showing New and Simple Methods for Finding the Pitch of the Plank, Drawing 
the Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By George 
CoLLiNGS. Second Edition, Revised and Enlarged^ to which is added 
A Treatise on Stair-building. With Plates and Diagrams . . 2/6 

" Will be found of practical utility in the execution of this difficult branch of lo\sMry."— Builder. 

" Almost every difficult phase of this somewhat intricate branch of Joinery is elucidated by 
the aid of plates and explanatory XcXttx^nsA."— Furniture GajteUe. 

CIRCULAR WORK IN CARPENTRY AND JOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collings. With Diagrams. Third Edition, xamo, doth . 2/6 

" An excellent example of what a book of this kind should be. Cheap in price, clear in 
definition, and practical in the examples selected."— i?M>/<9^^. 

THE CABINET-MAKER'S GUIDE TO THE ENTIRE 

CONSTRUCTION OP CABINET WORK. 

By Richard Bitmead. Illustrated with Plans, Sections and Working 
Drawings. Crown 8vo, cloth. Di^t^^^y^^i^j^^l^giyj/g 
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HANDRAILINQ COMPLETE IN EIGHT LESSONS. 

On the Sqoare-Cnt System. By J. S. Goldthorp, Head of Building 
Department, Halifax Technical School. With Eight Plates and over 150 

Practical Exercises. 4to, cloth 3/6 

" Likely to be of considerable ndue to joliiMS and otheis who take a pride in good work. 

The ana^iement of the book is esceUent. We beastily conunend it to teacheis and students/'— 

Timttr Trades youmal, 

TIMBER MERCHANT'S and BUILDER'S COMPANION. 

Containing New and Copious Tables of the Reduced Weight and Measure- 
ment of Deals and Battens, of all sizes, from One to a Thousand Pieces, and 
the relative Price that each size bears per Lineal Foot to any given Price per 
Petersburgh Standard Hundred ; the Price per Cube Foot of Square Timber 
to any given Price per Load of 50 Feet, &c., &c. Bv William Dowsing. 
Fourth Edition, Revised and Corrected. Crown 8vo, doth . . 3/0 

"We are gflad to see a fourth edition of these admirable tables, which for correctness and 
rimplicity of arrangement leave nothing to be dieaxtd."— Timber Trades youmal, 

THE PRACTICAL TIMBER MERCHANT. 

A Guide for the Use of Building Contractcnrs, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected with the Timber Trade, 
Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
Timber, &c. By W. Richardson. Second Edition. Fcap. 8vo, cloth . 3/6 
"Contains much valuable information for timber merchants, builders, foresters, and all 
others connected with the growth, sale, and manu&cture of ^aA)&e."— youmal <i^ Forestry. 

PACKING-CASE TABLES. 

Showing the number of Superficial Feet in Boxes or Packing-Cases, from six 
inches square and upwards. By W. Richardson, Timber Broker. Third 

Edition. Oblong 4to, cloth 3/6 

" InvaluaUe labour-saving tBL\Aie»."— Ironmonger. 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from i to 300 inches in length hy 1 to xo8 inches in breadth. 

For the use of Architects, Surveyors, Engmeers, Timber Merchants, 

Builders, &c. By Jambs Hawkings. Fourth Edition. Fcap., cloth . 3/6 

"A useful collection of tables to facilitate rapid calculation of surfaces. The exact area of 

any surface of which the limits have been ascertained can be instantly determined. The book will 

be found of the greatest utility to all engaged in building operations. -%S«0<:rMa». 

PRACTICAL FORESTRY. 

And its Bearing on the Improvement of Estates. By Charlbs E. Curtis, 
F.S.I., Professor of Forestry, Field Engineering, and General EsUte 
Management, at the College of Agriculture, Downton. Second Edition, 
Revised. Crown 8vo, cloth. [Just Publishtd. 3/6 

SUMMARY OF CONTENTS : — PREFATORY REMARKS. — OBJECTS OF PLANTING.— 
CHOICE OF A FORESTER.— CHOICE OF SOIL AND SITE.— LAYING OUT OF LAND FOR 
PLANTATIONS.— PREPARATION OF THE GROUND FOR PLANTING. —DRAINAGE.— PLANT- 
ING.— DISTANCES AND Distribution of Trees in Plantations.— trees and Ground 
Game.— ATTENTION after Planting.— thinning of plantations —Pruning of 
Forest trees.— Realization.— Methods of Sale.— Measurement of Timber.— 
Measurement and Valuation of Larch Plantation.— Fire Lines.— Cost of 
Planting. 

" Mr. Curtis has in the course of a series of short pithy chapters afforded much informa- 
tion of a useful and practical character on the planting and subsequent treatment of trees."— 
Illustrated Carpenter and Builder. 

THE ELEMENTS OF FORESTRY, 

Designed to afford Information concerning the Planting and Care of Forest 
Trees for Ornament or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F. B. Hough. Large crown 8vo, cloth . . 10/0 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

AND BUILDER'S STANDARD QUIDB. 

By Richard £. Grandy. Comprisine :— An Analysis of Deal Standards, 
Home and Foreign, with Comparative Values and Tabular Arrangements for 
fixing Net Landed Cost on Baltic and North American Deals, including all 
intermediate Expenses, Freight, Insurance, &c. ; together with copious Informa- 
tion for the Retailer and Builder. Third £ditioi|>igitiisiq^,\£ki|hv^K' Lvc* ^^'A'- 
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DECORATIVE ARTS, &c. 



5CH00L OF PAINTING FOR THE IMITATION OF 

WOODS AND MARBLES. 

As Taught and Practised by A. R. Van dbr Burg and P. Van dsr Burg, 

Directors of the Rotterdam Painting Institution. Royal folio, zS^ by X3| in., 

Illustrated with 24 full-size Coloured Plates ; also la plain Plates, comprising 

154 Figures. Third Edition , cloth. [Just Published. £1 11 «. 6d. 

List of plates :— i. Various tools Required for wood Painting.— a, 3. walnut ; 

preliminary stages of graining and fmished specimen.— 4. tools used for 

marble painting and method of manipulation.— 5, 6. st. remi marble; 

Earlier Operations and Finished Specimen. — 7. Methods of sketching 

different grains, knots, &c.— «. 9. ash: preliminary stages and finished 

Specimen.— xo. Methods of Sketching Marble Grains.— zx. xa. Brbche Marble ; 

PRELIMINARY STAGES OF WORKING AND FINISHED SPECIMEN.— 13. MAPLE ; METHODS 
OF PRODUCING THE DIFFERENT GRAINS.— 14. Ig. BiRD'S-EYE MAPLE; PRELIMINARY 
STAGES AND FINISHED SPECIMEN.— 16. METHODS OF SKETCHING THE DIFFERENT 
SPECIES OF WHITE MARBLE.— 17, xl WHITE MARBLE ; PRELIMINARY STAGES OP 
PROCESS AND FINISHED SPECIMEN.— 19. MAHOGANY ; SPECIMENS OF VARIOUS GRAINS 
AND METHODS OF MANIPULATION.— ao, ax. MAHOGANY; EARLIER STAGES AND 
FINISHED SPECIMEN.— aa, aj, a4. SlENNA MARBLE: VARIETIES OF GRAIN. PRELIMINARY 
STAGES AND FINISHED SPECIMEN. -45, a6, 87. JUNIPER WOOD; METHODS OF PRO- 
DUCING Grain, &c. ; preliminary Stages and finished specimen.— aS. 39, 30. Vert 
DE MBR Marble; Varieties of Grain and Methods of working. Unfinished 
AND Finished Specimens.- 31. 3a, ^ Oak ; Varieties op Grain, Tools Employed 

AND methods of MANIPULATION, PRELIMINARY STAGES AND FINISHED SPECIMEN.^ 

94. 35. ^' Waulsort Marble; Varieties of Grain, unfinished and finished 
specimens. 

" Those who desire to attain sldll in the ait of painting woods and marbles will find advantage 
In consultinsr this book. . . . Some of the Worldng Men's Qubs should give their young men 
the opportunity to study it."— Builder. 

" A comprehensive guide to the art. The explanations of the processes, the manipulation 
and management of the colours, and the beautifully executed plates will not be the least valuable to 
the student who aims at making his work a faithful transcript of nature."— ^msIAA'm^ News. 

" Students and novices are fortunate who are able to become the possessors of so noble a 
work."— rA< Architect. 

ELEMENTARY DECORATION. 

A Guide to the Simpler Forms of Everyday Art. Together with PRACTICAt- 
HOUSE DECORATION. By James W. Facky. With numerous Illus- 
trations. In One Vol., strongly half*botmd 6/0* 

H0U5E PAINTING, QRAININQ, MARBLING, AND 
SIGN WRITING. 

A Practical Manual of. By Ellis A. Davidson. Eighth Edition. Witb 
Coloured Plates and Wood Engravings, xamo, cloth boards . . . 6/0 
" A mass of information of use to the amateur and of value to the practical maai."—£»£-iisM 
Mechanic, 

THE DECORATOR'S ASSISTANT, 

A Modem Guide for^ Decorative Artists and Amateurs, Painters, Writo^^ 
Gilders, &c. Containing upwards of 600 Receipts, Rules, and Instruction^; 
with a variety of Information for General Work connected with every Class of 
Interior and Exterior Decorations, &c. Seventh Edition. 152 pp., or. 8vo. 1 /O 
" Full of receipts of value to decorators, painters, gilders, &c. The book contains the gist o^ 

arger treatises on colour and technical processes. It would be difficult to meet with a work so ftiJt 

of varied information on the painter's axt."— Building News. 

MARBLE DECORATION 

And the Terminology of British and Foreign Marbles. A Handbook for 
Students. By George H. Blagrovb, Author of " Shoring and its Applica- 
tion," &c. With a8 Illustrations. Crown 8vo, doth .... 3/6 
"This most useful and much wanted handbook should be in the hands of every architect an(^ 
\mMes."—Bttildin£ fVorid. ' 

^ A carefbUy and usefully written treatise ; the work is essentially practical."— 5corrma». 
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DELAMOTTE'8 WORKS ON ALPHABETS AND 
ILLUMINATION. 



ORNAMENTAL ALPHABETS, ANCIENT & MEDI>BVAL« 

From the Eighth Century, with Numerals; including Gothic, Church-Text, 
large and small, German, Italian, Arabesque, Initials for Illumination, 
Monograms, Crosses, &c., &c., for the use of Architectural and Engineering 
Draughtsmen, Missal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, Carvers, &c., &c. Uollected and Engraved by F. Dblamotte, and 



printed in Colours. New and Cheaper Edidon. Royal 8vo, obl< . 
ornamental boards 2/i 



I 



" For those who insert enamelled sentences round gilded chalices, who blazon shop legends 
over shop-doors, who letter church walls with pithy sentences £rom the Decalogue, this book will be 
usefiiL "—AtHenaum. 

MODERN ALPHABETS, PLAIN AND ORNAMENTAL. 

Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; 
with several Origmal Designs, and an Analysis of the Roman and Old English 
Alphabets, large and small, and Numerals, iot the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers. Engravers, Carvers, 
&c. Collected and Engraved by F. Dblamotte, and printed in Colours. 
New and Cheaper Edition. Royal 8vo, oblong, ornamental boards . 2/6 
" There is comprised in it every possible shape into which the letters of the alphabet and 

numerals can be formed, and the talent which has been expended in the conception of the various 

plain and ornamental letters is woudtxM."— Standard. 

MEDI>EVAL ALPHABETS AND INITIALS FOR 

ILLUMINATORS. 

By F. G. Dblamotte. Containing az Plates and Illuminated Title, printed 

in Gold and Colours. With an Introduction by J. Willis Brooks. Fourth 

and Cheaper Edition. Small 4to, ornamental boards .... 4/0 

"A Tolume in which the letters of the alphabet come forth glorified in gilding and all the 

colours of the prism interwoven and intertwined and intermingled. "^Sun. 

A PRIMER OF THE ART OF ILLUMINATION. 

For the Use of Beginners ; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 
printed in Gold and Colours. By F. Dblamotte. New and Cheaper 

Edition. Small 4to, ornamental boards S/0 

" The examples of ancient MSS. recommended to the student, which, with much good sense, 

the author chooses from collections accessible to all, are selected with Judgment and knowledge < s 

well as taa)tit."-'Ath€tueum. 

THE EMBROIDERER'S BOOK OF DESIGN. 

Containing Initials, Emblems, Cypl^^s, Mon<^ams, Ornamental Borders. 
Ecclesiastical Devices, Mediaval and Modem Alphabets, and National 
Emblems. Collected by F. Delamottb, and printed in Colours. Oblong 

royal 8vo, ornamental wrapper 1/6 

" The book will be of great assistance to ladies and young children who are endowed with 
the art of plying the needle in this most ornamental and useful pretty •<mox)L."-'East Anglian Times. 



INSTRUCTIONS IN WOOD-CARVINQ FOR AMATEURS. 

With Hints on Design. By A Lady. With xo Plates. New and Cheaper 

Edition. Crown 8vo, in emblematic wrapper 2/0 

" The handicraft of the wood-carver, so well as a book can impart it, may be learnt from ' A 
Lady's ' publication."— .^/A^mrMM. 

PAINTING POPULARLY EXPLAINED. 

By Thomas John Gullick, Painter, and John Timbs, F.S.A. Including 
Fresco, Oil, Mosaic, Water-Colotu:, Water-Glass, Tempera, Encaustic, 
Mmiatture, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth 
Edition. Crown 8vo, cloth 6/0 

%* AdopUd as a PHxt Book at SoiUh KMsington, 

" Much may be learned, even by those who fancy they do not require to be taught, fraia^^ 
careful perusal of this unpretending but comprehensive treatise."— ^r^ yourttaL _^^^ 
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NATURAL SCIENCE, ftc. 



THE VI5IBLE UNIVERSE. 

Chapters on the Origin and ConstmcttOB of the Heavens. By J. E. Gork, 
F.R.A.S., Author of '' Star Groups," &c. Illustrated by 6 Stellar Photographs 

and 12 Plates. Demy 8vo, cloth 1 6/0 

" A valuable and lucid sunmuuy of recent astronomical theoiy, rendered more valuable and 
attractive bj a series of steDar photographs and other Ulustrations."— rjkc Times. 

" In presenting a clear and concise account of the present state of our knowledge Mr. Gore 
has made a valuable addition to the literature of the subject."— ^a/wre. 

" Mr. Gore's ' Visible Universe' is one of the finest worlcs on astronomical science that have 
recently appeared in our language. In spirit and in method it is scientific from cover to cover, but 
the style is so clear and attractive that it will be as acceptable and as readable to those who make 
no scientific pretensions as to those who devote themselves specially to matters astronomicaL"— 
Leetls Mercury. 

STAR GROUPS. 

A Student's Guide to the Constellations. By J. Ellard Gokk, F.R.A.S., 
M.R.I.A.. &c, Author of "The Visible Universe," "The Scenery of the 

Heavens, &c. With 30 Maps. Small 4to, cloth 6/0 

** The volume contains thirty maps showing stars of the sixth magnitude— the usual naked-ejre 
Umit— and each is accompanied by a brief commentary adapted to facilitate recognition and bring 
to notice objects of special interest. For the purpose of a preliminary survey of the 'midnight 
pomp ' of the heavens nothing could be better than a set of doineations averaging scarcely twenty 
square inches in area and including nothing that cannot at once be identified."— 5a/Hr<iiay Review. 

AN ASTRONOMICAL GLOSSARY. 

Or, Dictionary of Terms used in Astronomy. With Tables of Data and Lists 
of Remarkable and Interesting Celestial Objects. By J. Ellard Gore, 
F.R.A.S., Author of " The Visible Universe," &c. Small crown 8vo, cloth. 

2/6 

"A very useful little work for beginners in astronomy, and not to be despised by more 
advanced students."— The Times. 

" A very handy book ... the utility of which is much increased by Its valuable tables of 
astronomical data."— ^McfurMM. 

THE MICROSCOPE. 

Its Construction and Management. Including Technique, Photo-micrography, 
and the Past and Future of the Microscope. By Dr. Henri van Hburck. 
Re-Edited and Augmented from the Fourth French Edition, and Translated 
by Wynne E. Baxter, F.G.S. 400 pp., with upwards of 250 Woodcuts, 
imp. 8vo, cloth 1 8/0 

" A translation of a well-known work, at once popular and comprehensive."— rt'Mcx. 

" The translation is as felicitous as it is accurate. —A'o/wrr. 

ASTRONOMY. 

By the late Rev. Robert Main, M.A^ F.R.S. Third Edition, Revised by 
WILLIAM Thynnb Lynn, B.A., F.R.A.S., formerly of the Royal Observatory, 

Greenwich, xamo, cloth 2/0 

" A sound and sim{de treatise, very carefully edited, and a capital book for b^finnets."— 
Xnewiedge. 

"Accurately brought down to the lequirements of the pieaent time by Mr. Lynn."— 
Educaticnal Titnes. 

A MANUAL OF THE MOLLUSCA, 

A Treatise on Recent and Fossil Shells. By S. P. Woodward, A.L.S., 
F.G.S. With an Appendix on Recent and Fossil Conchological 
Discoveries, by Ralph Tate, A.L.S., F.G.S. With 93 Plates and 
upwards of 300 Woodcuts. Reprint of Fourth Edition (x88o). Crown 8vo, 

cloth 7/6 

" A most valuable storehouse of conchological and geological iafonnation."— &ir»£r Gess^, 

THE TWIN RECORDS OF CREATION. 

Or, Geology and Genesis, their Perfect Harmony and Wonderful Concord 

By G. W. V. LE Vaux. 8vo, cloth 5/0 

" A vahiable contribution to the evidences of Revelation, and disposes very conchisively of 
the arguments of those who would set God's Works against God's Word. No teal difficulty is 
shirked, and no flophistiy is left unexposed."— rA«je«Ak. Digitized by VjVJVJ^LC 
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HANDBOOK OF MECHANICS. 

By Dr. Lardnbr. Enlarged and re-writtcn by Benjamin Lokwy, F.R.A.S. 

378 Illustrations. Post 8vo, cloth 6/0 

" The perspicuity of the original has been retained, and chapters which had become obsolete 
have been replaced Sy others of more modem character. The explanations throu^rhout are 
studiously popular, and care has been taken to show the application of the various branches of 
phydcs to the industrial azts, and to the practical business of life."— AfmtM^ youmal. 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

By Dr. Lardner. New Edition, Revised and Enlarged by Benjamin Loewy. 
F.R.A.S. Wit^ 336 Illustrations. Post Svo, cloth .... 6/0 
'* For those ' who desire to attain an accurate knowledge of physical science without the 
profound methods of mathematical investigation,' this woric is well adapted."— CA/m<^/ Nevu. 

HANDBOOK OF HEAT. 

By Dr. Lardner. Edited and re- written by Benjamin Loewy, F.R. A.S., &c 

1x7 Illustrations. Post Svo, cloth 6/0 

"The style is always clear and precise, and conveysinstruction without leaving any cloudiness 
or Inridng doubts heAima."— Engineering. 

HANDBOOK OF OPTICS. 

By Dr. Lardner. New Edition. Edited by T. Olver Harding, B.A. Lond. 

With 398 Illustrations. Small Svo, 448 pp., cloth 6/0 

" Written by one of the ablest English scientific writers, beautifully and elaborately illustrated." 
-^Khanics' Magiuine. 

ELECTRICITY, MAGNETISM, AND ACOUSTICS. 

By Dr. Lardner. Edited by Geo. Carey Foster, B.A., F.C.S. With 

400 Illustrations. Small Svo, cloth 6/0 

" The book could not have been entrusted to any one better calculated to preserve the terse 

and lucid style of Lardner, while correcting his errors and bringincr up his work to the present 

state of scientific knowled^."— /'tf/M/or Science Review. 

HANDBOOK OF ASTRONOMY. 

By Dr. Lardner. Fourth Edition. Revised and Edited by Edwin Dunkin, 
F.R.A.S., Royal Observatory, Greenwich. With 38 Plates and upwards of 

xoo Woodcuts. Svo, cloth 8/B 

" Probably no other book contains the same amount of information in so compendious and 
wen arranged a form— certainly none at the price at which this is offered to the public. "—^iA^furKm. 
" We can do no other than pronounce this work a most valuable manual of astronomy, and 
we strongly recommend it to all who wish to acquire a general— but at the same time correct- 
acquaintance with this sublime sdeac^."— Quarterly ycumal o/Science. 

MUSEUM OF SCIENCE AND ART. 

Edited by Dr. Lardner. With upwards of x,3oo Engravings on Wood. In 
Six Double Volumes, £1 1 1. in a new and elegant cloth binding ; or hand* 
somely bound in half-morocco £1 11s. 6d. 

" A cheap and interesting publication, alike informing and attractive. The papers combine 
subjects of importance and great scientific knowledge, considerable inductive powers, and a popular 
style of treatment."— ^^cto^iiTr. 

SeparaU books formed from tht abovi. 



Common Things Explained. 
The Microscope, as. cloth. 
Popular Qeology. 25. 6d. cloth. 
Popular Physics. 25. 6d. cloth. 



Steam and its Uses. »s. cloth. 
Popular Astronomy. 4s. 6d. cloth. 
The Bee and White Ants. 35. cloth. 
The Electric Telegraph, is. 6d. 



NATURAL PHILOSOPHY FOR SCHOOLS. 

By Dr. Lardnbr. Fcap. Svo 3/6 

"A very convenient class book for junior students in private schools."— ^rf/tjA Quarterly 
Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. 

By Dr. Lardnbr. Fcap. Svo 3/6 

** Clearly written, well arranged, and excellently \S»xsltnttd."— Gardener's Chronicle, 

THE ELECTRIC TELEGRAPH. 

By Dr. Lardnbr. Revised by £. B. Bright, F.R.A.S. Fcap. Svo^ . 2/6 
" O&0 of th« most readable books extant on the Electiic T^kegnf>b.''—£Hg^inifec/iaHic. 
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CHEMICAL MANUFACTURES, 
CHEMISTRY, &c. 

THE QAS ENGINEER'S POCKET-BOOK. 

Comprising Tables, Notes and Memoranda relating to the Manufacture, 

Distribution and Use of Coal Gas and the Construction of Gas Works. By 

H. O'Connor, A.M.Inst.C.E. Second Edition, Revised. 470 pp., crown 8vo, 

fully Illustrated, leather. [Jt^t Published, 10/6 

" The book contains a vast amount of information. The author eoes consecutively throaffa 

the ei^neering details and practical methods involved In each of the different processes or parts 

of a gas-works. He has certainly succeeded in making' a compilation of hard matters of fact 

absolutely interesting to read." — Gas tVorld. 



" A useful work of reference for the ^& engineer and all interested in lighting or heating \3j 

5 as, whUe the analyses of the various descriptions of gas will be of value to the technical chemist, 
ill matter in any wav connected with the manufacture and use of gas is dealt with. The book has 
evidently been carehdly compiled, and certainly constitutes a useful addition to gas literature." — 



Builder. 

"The volume contains a great quantity of specialised information, compiled, we believe, from 
trustworthy sources, which should make it of considerable value to those for whom it is specifically 
produced. ^Engrineer. 

LIGHTING BY ACETYLENE 

Generators, Burners, and Electric Furnaces. By William E. Gibbs, M.E. 
"With 66 Illustrations. Crown 8vo, cloth. [Just Published, 7/6 

ENGINEERING CHEMISTRY. 

A Practical Treatise for the Use of Analytical Chemists, Engineers, Iron 

Masters, Iron Founders, Students and others. Comprising Methods of Analysis 

and Valuation of the Principal Materials used in Engmeerine Work, with 

Analyses, Examples and Suggestions. By H. J. Phillips, F.I.C, F.C.S. 

Second Eklition, Enlarged. Crown 8vo, 400 pp., with Illustrations, cloth 1 0/6 

" In this work the author has rendered no small service to a numerous body of practkal 

men. . . . The analytical methods may be pronounced most satisfactory, being as accurate as the 

despatch required or engineering chemists permits."-— CA«mi:ca/ News. 

" Full of good thii^. As a handbook of technical analysis, it is very welcome."— ^w^A^er. 
" The atulytical methods given are, as a whole, such as are likefy to give rapid and trust- 
worthy results in experienced hands. . . . There is much excellent descriptive matter in the work, 
the chapter on ' Oils and Imbrication ' being specially noticeable in this tta^tct."— Engineer, 

NITRO-EXPLOSIVES. 

A Practical Treatise concerning the Properties, Manufacture, and Analysis 
of Nitrated Substances, including the Fulminates, Smokeless Powders, and 
Celluloid. By P. G. Sanford, F. I.C, Consulting Chemist to the Cotton Powder 
Company, &c With Illustrations. Crown 8vo, doth. [Just Published, QIQ 
" Any one having the requisite apparatus and materials could make nitro-glycerine or gun- 
cotton, to say nothing of other explosives, by the aid of the instructions in this volume. This is 
one of the very few text-books in which can be found Just what is wanted. Mr. Sanford goes 
through the whole list of explosives commonly used, names any given explosive, and tells us of what 
it is composed and how it is manufactured. The book is excellent throughout."— ^m^wmt. 

A HANDBOOK ON MODERN EXPLOSIVES. 

A Practical Treatise on the Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine and other Explosive Compounds, including Collodion-Cotton. 
With Chapters on Explosives in Practical Application. By M. Eisslbr, 
Mining Engineer and Metallurgical Chemist. Second Edition, Enlarged. 
With 150 Illustrations. Crown 8vo, cloth. [Just Published. 1 2/6 

" Useful not only to the miner, but also to officers of both services to whom blastii^ and the 
use of explosives generally may at any time become a necessary auxiliary."— AiaE/Mnc 

DANGEROUS GOODS. 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comments on Accidents arising therefrom, together with the Government 
and Railway Classifications, Acts of Parliament, &c. A Guide for the Use of 
Government and Railway Officials, Steamship Owners, Insurance Companies 
and Manufacturers, and Users of Explosives and Dangerous Goods. By 
H. Joshua Phillips, F.I.C, F.C.S. Crown 8vo, 374 pp., cloth . . 9/0 
*' Merits a wide ciiculatioo, and an intdlicent, appreciatfre study^grtC ^fff^ ^lViWtefe/ LC 
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A MANUAL OP THE ALKALI TRADE. 

Including the Manufactiu-e of Sulphuric Acid, Sulphate of Soda, and Bleaching 
Powder. By John Lomas, Alkali Manufacturer, Newcastle-upon-Tyne and 
London. 390 pp. of Text. With 333 Illustrations and Working Drawings, 
Second Edition, with Additions. Super-royal 8vo, cloth . £1 f Os. 

" This book is written by a manufacturer for manufacturers. The workine detsuls of the most 
approved forms of apparatus are girea, and these are accompanied by no less than 333 wood 
enpravings, ail of which may be used for the purposes of construction. Hveiy step in the manu- 
facture is Teiy fully described in this manual, and each improvement explsiined. —Atkerutum. 

" We find not merely a sound and luminous explanation of the chemical principles of the 
trade, but a notice of numerous matters which have a most important bearing on the successful 
conduct of alkali works, but which are generally overlooked l^ even experienced technological 
authors."— CA^mi^/ Review. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
QEOLOQY. 

Containing all known Methods of Anhydrous Analysis, many Working 

Examples, and Instructions for Making Apparatus. By Lieut. -Colonel W. A. 

Ross, R.A., F.G.S. With 120 lUustraUons. Second Edition, Enlarged. 

Crown 8vo,'cloth 5/0 

" The student who goes conscientiously through the course of experimentation here laid down 
will gain a better insight into inorganic chemistry and mineralogy than if he had ' got up ' any of the 
best text-books of the day, and passed any number of examinations in their contents. —CA«mM»^ 
News. 

THE MANUAL OF COLOURS AND DYE-WARES. 

Their Properties, Applications, Valuations, Impurities and -Sophistications. 

For the Use of Dyers, Printers, Drysalters, Brokers, &c. By J. W. Slater. 

Second Eklition, Revised and greatly Enlarged. Crown 8vo, cloth . 7/6 

" A complete encyclopaedia of the mitteria tinctoria. The information given respecting each 

article is full and precise, and the methods of determining the value of articles such as these, so 

liable to sophistication, are given with clearness, and are practical as well as valuable."— CA«m£r/ 

and Druggist. 

" There is no other work which covers precisely the same ground. To students preparing 
for examinations in dyeing and printing it will prove exceedingly useful."— CA«M^k»/ News. 

A HANDY BOOK FOR BREWERS. 

Being a Practical Guide to the Art of Brewing and Malting. Embracing the 

Condusions of Modem Research which bear upon the Practice of Brewing. 

By Hkrbert Edwards Wright, M.A. Second Edition, Enlarged. Crown 

8vo, 530 pp., cloth. [Just PublisMd. 1 2/6 

" May be consulted with advantage by the student who is preparing himself for examinational 

tests, while the scientific brewer will find in it a rixum/ of aU the most important discoveries of 

modem times. The work is written throughout in a clear and concise manner, and the author 

takes great care to discriminate between vague theories and well-established facts." -^-Brewers' 

youmal. 

" We have great pleasure in recommending this handy book, and have no hesitation in saying 
that it is one of the best— if not the best— which has yet been written on the subject of beer-brewing 
in this country; it should have a place on the shelves of every brewer's library."— ifrrw^rr' 
GuartNan. 

" Althou^ the requirements of the student are primarily considered, an acquaintance of half- 
an-hour's duration cannot fail to impress the practical brewer with the sense of havii^ found a 
trustworthy guide and practical counsellor in brewery matters."— CA«m«aai/ Trade youmal. 

FUELS: 50LID, LIQUID, AND QA5E0U5. 

Their Analysis and Valuation. For the Use of Chemists and Engineers. By 

H. J. Phillips, F.C.S., formerly Analytical and Consulting Chemist to the 

G.E. Rlwy. Third Edition, Revised and Enlarged. Crown 8vo, cloth 2/0 

" Ought to have its place in the laboratory of every metallui^al establishment and wherever 

6iel k used on a large scale."— CA«mA»/ Nema, 
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THE ARTI5T5' MANUAL OF PIQMENTS. 

Showing their Composition, Conditions of Permanency, Non-Permanency, and 

Adulteraticms ; Effects in Combination with Each Other and with Vehicles; 

and the most Reliable Tests of Purity. By H. C. Standagb. Crown 8vo. 2/6 

" This work is indeed mu/tutH'in-^rvc, and we can, with good conscience, reconunend it to 

all who come in contact with pigments, whether as makers, dealers, or users." — Chemical Review. 

A POCKET-BOOK OF MENSURATION AND QAUQINO. 

Containing Tables, Rules, and Memoranda for Revenue Officers, Brewers, 
Spirit Merchants, &c. By J. B. Mant, Inland Revenue. Second Edition, 
Revised. x8mo, leather 4-/0 

" This handy and useful book is adapted to the requirements of the Inland Revenue Depart- 
ment, and will be a favourite book of reference."— C^vi/tan. 

" Should be in the hands of every practical brewer."— Afvwwrx' yaurrtal. 



INDUSTRIAL ARTS, TRADES, AND 
MANUFACTURES. 



TEA MACHINERY AND TEA FACTORIES. 

A Descriptive Treatise on the Mechanical Appliances required in the 
Cultivation of the Tea Plant and the Preparation of Tea for the Market. By 
A. J. Wallis-Tayler, A. M. Inst. C.E. Medium 8vo, 468 pp. With ai8 
Illustrations. \Just Published. Net 26/0 

SUMMARY OF CONTENTS : — MECHANICAL CULTIVATION OR TILLAGE OF THE 

Soil.— PLUCKING or Gathering the Leaf.— Tea Factories.— The Dressing, 
manufacture, or preparation of tea by mechanical means.— artificial 
Withering of the Leaf.— Machines for Rolling or Curling the Leaf.— 
Fermenting Process.— Machines for the Automatic Drying or Firing of the 
Leaf.— machines for Non-Automatic Drying or Firing of the Leaf.— Drying 
or Firing machines.— Breaking or Cutting, and Sorting Machines.— Packing 
THE Tea.- Means of Transport on Tea Plantations.— Miscellaneous Machinery 
AND Apparatus.— Final treatment of the tea.— tables and Memoranda. 

" The subject of tea machinery is now one of the first interest to a large class of people, to 
whom we strongly commend the volume."— CAtf«*er 0/ Commerce y&umal. 

"When tea planting was first introduced into the British pos&essions little, if any, machinery 
was employed, but now its use is almost universal. This volume contains a very full account of the 
machinery necessary for the proper outfit of a factory, and also a description of the processes best 
carried out by this machineiy."— y^wma/ Society o/Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By Fribdrich Kick, Imperial 
Reeierungsrath, Professor of Mechanical Technology in the Imperial German 
Polytechnic Institute, Prague. Translated from Uie Second Enlarged and 
Revised Edition with Supplement. By H. H. P. Powlbs, Assoc. Memb. 
Institution of Civil Engineers. Nearly 400 pp. Illustrated with 28 Folding 

Plates, and 167 Woodcuts. Royal 8vo, cloth £1 5s. 

" This valuable work is, and will remain, the standard authority on the science of mflUng. . . . 
The miller who has read and digested this work will have laid the foundation, so to speak, of % 
successful career ; he will have acquired a number of general principles which he can proceed t» 
apply. In this handsome volume we at last have the accepted text-book of modern milling in good, 
sound English, which has little, if any, trace of the German idiom."— Zi^ Miller, 

COTTON MANUFACTURE. 

A Manual of Practical Instruction of the Processes of Opening, Carding, 
Combing, Drawing, Doubling and Spinning of Cotton, the Methods of 
Dyeing, &c. For the Use of Operatives Overlookers, and Manufacturers. 
By John Lister, Technical Instructor, Pendleton. Bvo, cloth . . 7/6 

" A distinct advance in the literature of cotton manufacture."— A/acAuMf^. 

" It is thoroughly reliable, fulfilling nearly all the requirements desired."— ^Av^tfw HeraUL, 

MODERN CYCLE5, 

A Practical Handbook on their Construction and Repair. By A. J. Wallis- 
Tayler, A. M. Inst. C. E. Author of " Refrieerating Machinery," &c. With 



upwards of 300 Illustrations. Crown Bvo, cloth. \lMit Publtsksd. 1 0/6 

"The large trade that is done in " - — .. ^ . . . .. _ 

leckanicaUy inclined extraordinary 
beok will prove a valuable guide for all those who aspire to the manufacture or repair of their own 



The large trade that is done in the component parts of bicycles has placed in the wayof 
men meckanicaUy inclined extraordinary facilities for building bicjrcles for their own use. . . .. The 

*"""' — !" prove avaluat' '-"* ' *- *- ' '*■ '--" '.- -r ^ 

^^The Field. 

A most comprehensive and up-to-date treatise."— 7%^ Cycle. 

A very useful book, which is quite entitled to rank as a standard woric for students of cycle 

-^-- JVheelinr, 
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CEMENT5, PA5TE5, QLUES, AND QUM5. 

A Practical Guide to the Mannfacture and Applicaticm of the various Aggluti* 
nants required in the Building, Metal- Working, Wood- Working, and Leather- 
Working Trades, and for Workshop, Laboratory or Office Use. With upwards 
of 900 Recipes and Formulae. By ll. C. Standagk, Chemist. Third Edition. 
Crown 8vo, cloth. [Just Published, 2/0 

"We. have pleasure in speaking' fevourably of this volume. So far as we have had 
experience, which is not inconsiaerable, this numual is trustworthy."— ^M«h«««». 

" As a revelation of what are considered trade secrets, this book will arouse an amount of 
curiosity among the large number of industries it toucbioi."— Daily Chronicle. 

THE ART OF SOAP-MAKINQ. 

A Practical Handbook of the Mantifacture of Hard and Soft Soaps, Toilet 
Soaps, &c. Including many New Processes, and a Chapter on the Recovery of 
Glycerine from Waste Leys. By Alx. Watt. Sixth Edition, including an 
Appendix on Modern Candlemaking. Crown 8vo, cloth. 

[Just Published. 7/6 

**The work will prove very useful, not merely to the technological student, but to the 

practical soap boiler who wishes to understand the theory of his axt."--Ch€miceU News. 

"A thoroughly practical treatise on an art wliich has almost no literature in our 1< _ 
We coi^^atulate the author on the success of his endeavour to fill a void in English tecl 
literature. "—Nature. 

PRACTICAL PAPER-MAKINQ. 

A Manual for Paper-Makers and Owners and Managers of Paper-Mills. With 
Tables, Calculations, &c. By G. Clappbkton, Paper-Maker. With Illus- 
trations of Fibres from Micro-Photographs. Crown 8vo, cloth . . 6/0 
" The author caters for the requirements of responsible mill hands, apprentices, &c., whilst 
Us manual will be found of great service to students of technology, as well as to veteran paper- 
makers and mill owners. The illustrations form an excellent feature."— rA< World's Paper Trad* 
Review. 

" We recommend everybody interested in the trade to get a copy of this thoroughly practical 
book."— />a^er Making. 

THE ART OF PAPER-MAKINQ. 

A Practical Handbook of the Manufacture of Paper from Rags, Esparto, 
Straw, and other Fibrous Materials. Including the Manufacture of Pulp from 
Wood Fibre, with a Description of the Machinery and Appliances used. To 
which are added Details of Processes for Recovering Soda from Waste Liquors. 
By Alexander Watt, Author of "The Art of Soap-Making." With Illus- 
trations. Crown Svo, cloth 7/6 

"It may be regarded as the standard work on the subject. The book is full of valuable 
information. The ' Art of Paper-Making ' is in every respect a model of a text-book, either for a 
technical class, or for the private student. —Ai^er and Printing Trades !/oumal. 

A TREATISE ON PAPER. 

For Printers and Stationers. With an Outline of Paper Manufacture ; Complete 
Tables of Sizes, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, late of the Manchester Technical School. Demy Svo, cloth. 

[Just Publish€d. 3/6 

THE ART OF LEATHER MANUFACTURE. 

Being a Practical Handbook, in which the Operations of Tanning, Currying, 
and Leather Dressing are fully Described, and the Principles of Tanning 
Explained, and many Recent Processes Introduced ; as also Methods for the 
Estimation of Tannm, and a Description of the Arts of Glue Boiling. Gut 
Dressing. &c. By Alexander Watt, Author of " Soap-Making,'* &c. 

Fourth Edition. Crown Svo, cloth Q/O 

" A sound, comprehensive treatise on tannine- and its accessories. The book is an eminently 

-valuable production, which redounds to the credit of both author and publisheis."-.C*tf<wf<w/ 

Review. 

THE ART OF BOOT AND 5H0E MAKING. 

A Practical Handbook, including Measurement, Last- Fitting, Cutting-Out, 
Closing and Making, with a Description of the most approved Machinery 
Employed. By John B. Lend, late Editor of St. Crispin^ and The Boot and 
Shot-Maker, zamo, doth Digitized by Vjy^^g 
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WOOD ENQRAVINQ. 

A Practical and Easy Introduction to the Study of the Art. By W. N. Brown. 

xzmo, cloth IIS 

" The book is clear and compr 
first elements of the beautiful art ot 



"The book is clear and complete, and will be useful to any one wanting to understand the 
' "" "^ '" * ot wood engraving."— <;rs/A^ 



MODERN HOROLOQY, IN THEORY AND PRACTICE. 

Translated from the French of Claudius Sauniek, ex-Director of the School 
of Horology at Macon, by Julibn Tripplin, F.R.A.S., Besancon Watch 
Manufacturer, and £dward Kigg, M.A., Assayer in the Royal Mint. With 
Seventy>eieht Woodcuts and Twenty-two Coloured Copper Plates. Second 
Edition. Super-royal 8vo, cloth, £2 2s. ; half-calf . . £2 1 0s. 

" There is no horological work in the English language at all to be compared to this produc- 
tion of M. Saunter's for clearness and completeness. It is alike good as a guiae for the student and 
as a reference for the experienced horolc^st and skilled workman."— Herole^uxti yourKol. 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are inaebted for the mechanical superiority over their English brethren 
—in fact, the Book of Books, is M. Saunler's ' Treatise.'"— M'aAcAma/lcr, ytrwtlltr^ and Silversmith, 

THE WATCH ADJUSTER'S MANUAL- 

A Practical Guide for the Watch and Chronometer Adjuster in Makings 
Springing, Timing and Adjusting for Isochronism, Positions and Temperatures. 
By C. £. Fritts. 370 pp., with Illustrations, 8vo, cloth ... 1 6/0 

THE WATCHMAKER'S HANDBOOK. 

Intended as a Workshop Companion for those engaged in Watchmaking and 
the Allied Mechanical Arts. Translated from the French of Claudius 
Saunier, and enlar^^ed by Julien Tripplin, F.R.A.S., and £dward 
RiGG, M.A., Assayer m the Royal Mint. Third Edition. 8vo, cloth. 9/0 
" Each i>art is truly a treatise in itself. The arrangement is good and the language is clear 
and concise. It is an aamirable guide for the young watchmaker."— £npv»««r(n^. 

" It is impossible to speak too highly of its excellence. It fulius every requirement in a 
handbook intended for the use of a workman. Should be found in every workshop. -^oiScA and 
Clockmaktr. 

A HISTORY OF WATCHES & OTHER TIMEKEEPERS. 

By Jambs F. Kendal, M.B.H. Inst. Boards, 1/6 ; or cloth, gilt . 2/6 
"The best which has yet appeared on this subject in the English \aagaa3iit."— Industries. 
" Open the book where you may, there is interestine matte ' *' 
devices ot the ancient or modem hoiK\Qigvt"— Saturday Review. 



ELECTRO-DEPOSITION. 

A Practical Treatise on the Electrolysis of Gold, Silver, Copper, Nickel, and 
other Metals and Alloys. With Descriptions of Voltaic Batteries, Magneto 
and Dynamo-Electric Machines, Thermopiles, and of the Materials and 
Processes used in every Department of the Art, and several Chapters on 
Electro-Metallurgy. By Alexander Watt, Author of " Electro- 
Metallurgy," &c Third Edition, Revised. Crown 8vo, cloth . . 9/0 
"Eminently a book for the practical worker in electro-deposition. It contains practical 

descriptions of methods, processes and materials, as actually pursued and used in the workshop."— 

Engineer. 

ELECTRO-METALLURGY. 

Practically Treated. By Alexander Watt. Tenth Edition, including the 

most recent Processes. lamo, cloth 3/6 

" From this book both amateur and artisan may learn everythmg necessary for the successfiil 
prosecution of electroplating."— /fw*. 

JEWELLER'S ASSISTANT IN WORKING IN GOLD. 

A Practical Treatise for Masters and Workmen, Compiled from the Experience 
of Thirty Years' Workshop Practice. By Gborgb E. Gee, Author of " The 
Goldsmith's Handbook," &c. Crown 8vo, doth 7/6 
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ELECTROPLATINQ. 

A Practical Handbook on the Deposition of Copper, Silver, Nickel, Gold, 
Aluminium, Brass, Platinum, &c., &c. By J. W. Urquhart, C.E. Fourth 
Edition, Revised. Crown 8vo, cloth. \Just Published. 6/0 

" An excellent practical maxM^"— Engineering^. 

" An excellent work, giving the newest 'm£oTma.X\<ai."—Horolitgical youmoL 

ELECTROTYPING. 

The Reproduction and Multiplication of Printing Surfaces and Works of Art 
by the Electro-Deposition of Metals. By J. W. Urquhart, CE. Crown 8vo, 
cloth 6/0 

" The book is thoroughly practical ; the reader is, therefore, conducted through the leading 
laws of electricity, then through the metals used by electrotypers, the apparatus, and the depositing 
processes, up to the final preparation of the work."— Art youma/. 

GOLDSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Fifth Edition. lamo, doth . . 3/0 
"A good, sound educator, and will be generally accepted as an a.'a.thonty."—ffor0lcsicai 
youmaL 

SILVERSMITH'S HANDBOOK. 

By George E. Gee, Jeweller, &c. Third Edition, with numerous Illustra- 
tions. lamo, cloth 3/0 

" The chief merit of the work is its practical character. . . . The workers in the trade will 
speedily discover its merits when they sit down to study Kt."— English Mechanic. 

*i^* The abovt two works together, strongly half-bound/price 7s. 

SHEET METAL WORKER'S INSTRUCTOR. 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing the Various Patterns Required by Zinc, Sheet-Iron, Copper, and 
Tin-Plate Workers. By Reuben Henry Warn. New Edition, Revised and 
greatly Enlarged by Joseph G. Horner, A.M.I.M.E. Crown 8vo, 254 pp., 
with 430 Illustrations, cloth. [Just Published. 7/6 

BREAD & BISCUIT BAKER'S & SUQAR-BOILER'S 

A55I5TANT. 

Including a large variety of Modem Recipes. With Remarks on the Art of 

Bread-making. By Robert Wells. Third Edition. Crown 8vo, cloth . 2/0 

" A lai^ number of wrinkles for the ordinary cook, as well as the h9kex."—Saturday Revitw. 

PASTRYCOOK & CONFECTIONER'S GUIDE. 

For Hotels, Restaurants, and the Trade in general, adapted also for Family 
Use. By R.Wells, Author of "The Bread and Biscuit Baker." Crown 8vo, 

cloth 2/0 

" We cannot speak too highly of this really excellent work. In these days of keen competitioo 
our readers cannot do better than purchase this \ioo)t." —Bakers' Times. 

ORNAMENTAL CONFECTIONERY. 

A Guide for Bakers, Confectioners and Pastrycooks ; including a variety of 

Modern Recipes, and Remarks on Decorative and Coloured Work. With 129 

Original Designs. By Robert Wblls. Second Edition. Crown 8vo . 6/0 

" A valuable work, practical, and should be in the hands of every baker and confectioner. 

The illustrative designs are alone worth treble the amount charged for the whole yrork,"— Bakers* 

Times. 

THE MODERN FLOUR CONFECTIONER, WHOLESALE 

AND RETAIL. 

Containing a large Collection of Recipes or Cheap Cakes, Biscuits, &c. With 

remarks on the Ingredients Used in their Manufacture. By Robert Wells, 

Author of " The Bread and Biscuit Baker," &c. Crown 8vo, cloth . 2/0 

" The work is of a decidedly practical character, and in every recipe regard is had to economical 

•woMsiS."— North British DaUy Afail. 

RUBBER HAND STAMPS 

And the Manipulation of Rubber. A Practical Treatise on the Manufacture of 
Indiarubber Hand Stamps, Small Articles of Indiarubber, The Hektograpfa., 
Special Inks. Cements, and Allied Subjects. By T. O'Conor Sloane, A.M.» 
Ph.D. With numerous Illustrations. Squarc8vo,J(lteth/^^V^gl*^ . 6/0 
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HANDYBOOKS FOR HANDICRAFTS. 

BY PAUL N. HASLUCK. 
Editor of " Work " (New Series), Author of " Lathe Work," " Milling Machines," &c. 
Crown 8vo, 144 pp., price is. each. 
Tfuse Handybooks haxfe bun written to supply information for Workmen. 
Students, and Amateurs in the several Handicrafts, on the actual Practice of 
the Workshop, and are intended to convey in plain language Technical Know- 
LEDGE of the several Crafts. In describing the processes employed, and the manipu- 
UUion of material, workshop terms are used ; workshop practice is fully explained ; 
and the text is freely illustrated with drawings of modem tools, appliances, and 
processes. 

THE METAL TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Foot-Lathe. With over xoo Illus- 
trations 1/0 

" The book will be of service alike to the amateur and the artisan turner. It disfAays 
thorough knowledge of the suh}ect."Saftsman. 

THE WOOD TURNER'S HANDYBOOK. 

A Practical Manual for Workers at the Lathe. With over xoo Illustrations. 

1/0 

" We recommend the book to young turners and amateurs. A multitude of workmen have 
hitherto sought in vain for a manual of this special 'mdusxry."—MeckaHical World. 

THE WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations I/O 

" We strongly advise all young persons connected with the watch trade to acquire and study 
this Inexpensive yiot)tJ'~-CUrMenweU Chronicle. 

THE PATTERN MAKER'S HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Focmders. With 

upwards of 100 Illustrations I/O 

" A most valuable, if not indispensable manual for the pattern vxak<et."-'Knowl€dg€. 

THE MECHANIC'S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information 
on various Handicraft Processes. With Useful Notes and Miscellaneous 

Memoranda. Comprising about 200 Subjects I/O 

" A very clever and useful book, which should be found in every workshop ; and it shoukl 
certainly find a place in all technical ^f:ixao\&."— Saturday Review. 

THE MODEL ENGINEER'S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 

upwards of 100 Illustrations . I/O 

" Mr. Hasluck has produced a very good little \>oo^"— Builder. 

THE CLOCK JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. With upwards of 

100 Illustrations I/O 

" It is of inestimable service to those commencmg the trade."— C<n/«»/o' Standard. 

THE CABINET MAKER'S HANDYBOOK. 

A Practical Manual on the Tools, Materials, Appliances, and Processes 
employed in Cabinet Work. With upwards of 100 Illustrations . .I/O 
" Mr. Hasluck's thorough-going little Handybook is amongst the most practical guides we 
have seen for begmners in cabmet-work."— Ja^roay Review. 

THE WOODWORKER'S HANDYBOOK OF MANUAL 

INSTRUCTION. 

Embracing Information on the Tools, Materials, Appliances and Processes 
Employed in Woodworking. With 104 Illustrations. . . . .1/0 
Opinions of the Press. 
" Written by a man who knows, not only how work ought to be done, but how to do it, and 
how to convey his knowledge to oti^ets."— Engineering. 

" Mr. Hasluck writes admirably, and gives complete instmctiaa%."—EHgrineer. 
" Mr. Hasluck combines the experience of a practical teacher with the manipulative skUl and 
scientific knowledge of processes of the trained mechanician, and the manuals are marvels of what 
can be produced at a popuiar ptice."—Schoolmasur. 

" Helpful to workmen of all ages and degrees of experience."— Z><i«/y CkronitU, 
"Practical, sensible, and remarkably cheap."— Journal q/" Education. VJ WWV LC 
•• Concise, clear, and practicaL"— Saturday Review. ^ 
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COMMERCE, COUNTING-HOUSE WORK, 
TABLES, &c. 



LESSONS IN COMMERCE. 

By Professor R. Gambaro, of the Royal High Commercial School at Genoa. 

Edited and Revised by James Gault, Professor of Commerce and Commercial 

Law in King's College, London. Second Edition, Revised. Crown 8vo . 3/6 

" The publishers of this work have rendered considerable service to the cause of commercial 

education by the opportune production of this volume. . . . The work is peculiarly acceptable to 

£ns[iish readers and an admirable addition to existing class books. In a phrase, we think the work 

attains its object in furnishing a brief account of those laws and customs of British trade with which 

the commercial man interested therein should be ia.vm&ax."— Chamber of Commerce Journal. 

" An invaluable guide in the hands of those who axe preparing for a commercial career, and 
tn fact, ^e information it contains on matters of business should be impressed on every one."— 
Counting- House. 

THE FOREIGN COMMERCIAL CORRESPONDENT, 

Being Aids to Commercial Corresi>ondence in Five Languages — English, 
French, German, Italian, and Spani.sh. By Conrad £. Bakbr. Third 
Edition, Carefully Revised Throughout. Crown 8vo, cloth. 

Utist Published. 4/6 

" Whoever wishes to correspond in all the languages mentioned by Mr. Baker cannot do 

better than study this work, the materials of which are excellent and conveniently arranged. They 

consist not of entire specimen letters, but— what are far more useful— short passages, sentences, or 

phrases expressing the same general idea in various ioxxa&"—AtheHcntm. 

" A careful examination has convinced us that it is unusually complete, well arranged and 
reliable. The book is a thoroughly good oxm,"— 'Schoolmaster. 

FACTORY ACCOUNTS: their PRINCIPLES & PRACTICE. 

A Handbook for Accountants and Manufacttu'ers, with Appendices on the 
Nomenclature of Machine Details; the Income Tax Acts; the Rating of 
Factories ; Fire and Boiler Insurance ; the Factory and Workshop Acts, &c., 
including also a Glossary of Terms and a large ntunber of Specimen Rulings. 
By Emile Garckb and J. M. Fells. Fourth Edition, Revised and Enlarged. 

Demy 8vo, 250 pp., strongly bound O/O 

" A very interesting description of the requirements of Factory Accounts. . . . The principle 

of assimilating the Factory Accounts to the general commercial books is one which we thoroughly 

agree •mxh."— Accountants' Journal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 

derive great benefit from the perusal of this most admirable woik."— Local Government Chronicle. 

MODERN METROLOGY. 

A Manual of the Metrical Units and Systems of the present Century. With 
an Appendix, containing a proposed English System. B^ Lewis D. A. 
Jackson, A. M. Inst. C. E., Author of " Aid to Survey Practice," &c. Large 

crown 8vo, cloth 1 2/6 

" We recommend the work to all interested in the practfcal reform of our weights and 
" — Nat%*re. 



A SERIE5 OF METRIC TABLE5. 

In which the British Standard Measures and Weights are compared with those 
of the Metric System at present in Use on the Contiiient. By C. H. Dowling, 

C.E. 8vo, strongly bound 10/6 

" Mr. Dowllng's Tables are well put tc^ether as a ready reckoner for the conversion of one 
-qrstem into the oXiiiex."—Athen«eum. 

THE IRON AND METAL TRADE5' COMPANION. 

For Expeditiously Ascertaining the Value of any Goods bought or sold by 
Weight, from is. per cwt. to xz25. per cwt., and from one farthing per pound to 
one shilling per pound. By Thomas Downie. 396 pp., leather . . 9/0 

" A most useful set of tables, nothing Uke them before existed."— fw^ZottM?- Nems. 

" Although specially adapted to the iron and metal trades, the tables will be found usefiil in 
every other buwie&s in wnlch merchandise Is bought and sold by weight."— JCm/wajr N€m*. ^^m 
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NUMBER, WEIGHT, AND FRACTIONAL CALCULATOR. 

Containing upwards of 350,000 Separate Calculations, showing at a Glance the 

Value at 433 Different Rates, ranging from T^jth of a Penn^ to sos. each, or per 

cwt., and £20 per ton, of any number of articles consecutively, from z to 470. 

Any number of cwts., qrs., and lbs., from i cwt. to 470 cwts. Any number of 

tons, cvrts., qrs., and lbs., from x to 1,000 tons. By William Chadwick, 

Public Accountant. Third Edition, Revised. 8vo, strongly bound . 1 8/(> 

" It is as easy of reference for any answer or any number of answers as a dictionary. Fdv- 

makinsr up accounts or estimates the book must prove invaluable to all who have any considerable 

quantity of calculations involving price and measure in any combination to do."— Engineer. 

"The most perfect worlc of the kind yet prepared."— I^/at^^w Herald. 

THE WEIGHT CALCULATOR. 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at 
one Reference the exact Value of any Weight from i lb. to 15 tons, at 3oo> 
Progressive Rates, from xd. to i68s. per cwt., and containing 186,000 Direct 
Answers, which, with their Combinations, consisting of a single addition, 
(mostly to be performed at sight), will afford an aggregate of xo,366,oo» 
Answers ; the whole being calculated and designed to ensure correctness and 
promote despatch. By Henry Harben, Accountant. Fifth Edition, carefrdly 
Correaed. Royal 8vo, strongly half-boimd £1 6s» 

" A practical and useful work of reference for men of business g'eneraUT."— /r0nm4m.fvr. 

" Of^ priceless value to business men. It is a necessary book in all mercantile offices." — 
Shield Ind^endent, 

THE DISCOUNT QUIDE. 

Comprising several Series of Tables for the Use of Merchants, Manufacturers^ 
Ironmongers, and Others, by which may be ascertained the Exact Profit arising 
from any mode of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that will realise any required Profit afker 
allowing one or more Discounts : to which are added Tables of Profit or 
Advance from z^ to 90 per cent., Tables of Discount from x| to 98I per cent.,, 
and Tables of Commission, &c., from \ to 10 per cent. By Henry Harben^ 
Accountant. New Edition, Corrected. Demy 8vo, half-bound . £1 6s. 
" A book such as this can only be appreciated by business men, to whom the saving of time 

means savings of money. The work must prove of great value to merchants, manufacturers, and 

general traders."— frMrA Trade journal. 

TABLE5 OF WAGE5. 

At 54, S3, so and 48 Hours per Week. Showing the Amounts of Wages from 
One quarter of an hour to Sixty-four hours, in each case at Rates of Wages 
advancing by One Shilling from 4s. to ss^. per week. By Thos. Garbutt, 
Accountant. Square crown 8vo, half-bound 6/0 

IRON-PLATE WEIGHT TABLE5. 

For Iron Shipbuilders, Engineers, and Iron Merchants. Containing the 
Calculated Weights of upwards of 150,000 different sizes of Iron Plates from 
I foot by 6 in. by J in. to 10 feet by 5 feet by i in. Worked out on the Basis of 
40 lbs. to the square foot of Iron of i inch in thickness. By H. Burlinson 
and W. H. Simpson. 4to, half-bound £1 6s. 

MATHEMATICAL TABLES (ACTUARIAL). 

Comprising Commutation and Conversion Tables, Logarithms, Cologarithms, 
Antilogarithms and Reciprocals. By J. W. Gordon. Royal 8vo, mounted 
on canvas, in cloth case. [Just Published. 5/Q 



Digitized by VjjOOQiC 



AGRICULTURE, FARMING, GARDENING, *c. 43 

AGRICULTURE, FARMING, 
GARDENING, &c. 



THE COMPLETE QRAZIER AND FARMER'S AND 

CATTLE BRBBDER'S ASSISTANT. 

A Compendium of Husbandry. Originally Written by William Youatt, 
Fovurteenth Edition, entirely Re-written, considerably Enlarged, and brought 
up to Present Requirements, by William Fream, LL.D., Assistant Com- 
missioner, Royal Commission on Agriculture, 1893, Author of " The Elements 
of Agriculture," &c. Royal 8v6, x,zoo pp., with over 450 'Illustrations, 
handsomely bound. [ /usi Published. £1 lis. 6o» 

SUMMARY OF CONTENTS. 

BOOK VII. ON THE BREEDING, REARINGy 

AND Management. OF poultry. 
Book viil. On farm Offices and- 

implements of Husbandry. 
Book ix. on the Culture and MaN' 

agement op Grass lands. 
Book X. On the Cultivation and 

APPLICATION OF GRASSES, PULSE AND 
ROOTS. 

BOOK XI. On Manures and their 

APPLICATION TO GRASS LAND AND- 
CROPS. 
BOOK XII. MONTHLY CALENDARS GW 

Farmwork. 
*»* Opinions of the Press on the New Edition. 



BOOK I. ON THE Varieties, Breeding, 
Rearing, Fattening and Manage- 
ment OF Cattle. 

Book ii. on the Economy and Man- 
agement OF THE Dairy. 

Book hi. on the Breeding, Rearing. 
AND Management of Horses. 

Book iv. on the breeding, rearing, 
AND Fattening of Sheep. 

Book V. on the Breeding, Rearing, 
AND Fattening of swine. 

Book vi. on the Diseases of Live 
Stock. 



" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work 
li will at once become the standard classic of the farm practice of the country. We believe 
that it will be found that it has no compeer among the many works at present hi existence. 



The illustrations are admirable, wliile the frontispiece, which represents the well-known bull, 
New Year's Gift, owned by the Queen, is a work of art,"— 7"A« Times. 

" The book must be recognised as occupjring the proud position of the most exhaustive work 
of reference in the English language on the subject with which it deals."— ^^AwM^rMm. 

" The most comprehensive guide to modem farm practice that exists in the English language 
to-day. . . . The book is one that ought to be on every farm juid in the library of every land 
owner."— Jifar>( Lane Express. 

" In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and 
unique position among books dealing with scientific agricultural practice. It is, in fact, an agricul- 
tural library of itself."— ^on* British Agriculturist. 

" A compendium of authoritative and well-ordered knowledge on every conceivable branch of 
the work of the live stock farmer; probably without an equal in this or any ot±ier country."— 
Yorkshire Post. 

FARM LIVE 5T0CK OF GREAT BRITAIN. 

By Robert Wallace, F.L.S., F.R.S.E.. &c., Professor of Agriculture and 

Rural Economy in the University of Edinburgh. Third Edition, thoroughly 

Revised and considerably Enlarged. With over lao Phototypes of Prize 

Stock. Demy 8vo, 384 pp., with 79 Plates and Maps, doth. . . 1 2/6 

" A really complete work on the history, breeds, and management of the farm stock of Great 

Britain, and one which is likely to find its way to the shelves of every country gentleman's library.'" 

^The Times. 

" The latest edition of * Farm Live Stock of Great Britain ' is a producti6n to be proud of, and 
its issue not the least of the services which its author has rendered to agriculture science. "~ 
Scottish Farmer. 

"The book is very attractive, . . . and we can scarcely imagine the existence of a 
farmer who would not like to have a copy of this beautiful and useful work. — ilfar/fe Lane Express, 

NOTE-BOOK OF AGRICULTURAL FACTS & FIGURES 

FOR FARMBRS AND FARM STUDENTS. 

By Primrose McConnell, B.Sc., Fellow of the Highland and Agricultural 

Society, Author of " Elements of Farming." Sixth Edition, Re-written, Revised, 

and greatly Enlarged. Fcap. 8vo, 480 pp., leather. IJust Published. 6/0 

Summary of Contents : Surveying and Levelling. — Weights anek 

Measures. — Machinery and buildings. — Labour. — operations. — Draining. ~ 

embanking.— geological memoranda.— soils.— manures.- cropping.— crops 

rotations. — weeds.— feeding. — dairying.— live stock. — horses. — cattle. — 
SHEEP.— Pigs.— POULTRY.— FORESTRY.— HORTICULTURE.— Miscellaneous. 

" No farmer, and certainly no agricultural student, ought to be without this muitum-in-pari'^ 
manual of all subjects connected with the fana."— North British AericuUurist. 

" This little pocket-book contains a a^e amount of useful information upon all kinds of agri- 
cultural subjects. Something4>f the kind has tong been wanted."— Marh Lane Express. 

" The amount of information it contains is most surprising ; the arrangement of the matter is 



so methodical—although so compressed— as to be IntdUsiue to evBryone who takes a glance through 
its pages. They teem with informadoo."— /u»r»» and Home: Digitized by VjVJO V LVC — 
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BRITISH DAIRYINQ. 

A Handy Volume on the Work of the Dairy-Farm. For the Use of Technical 
Instmction Classes, Students in Agricultural Colleges and the Working Dairy- 
Farmer. Bv Prof. J. P. Shbldom. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth. [Just Published. 2/6 

" ConfidentlT nconunended as a nseftil text-book on dairy fanaiag."—jigTic*OHnaJ GoMOte. 

" Probabty Uie best hall-ciown manaal on daiiy work that has yet been produced."— ^0rM 
SrtHsh AfTicuiiHrist. 

" It IS the soundest little woric we have yet seen on the subject"— ?:%« Times. 

MILK, CHEESE, AND BUTTER. 

A Practical Handbook on their Properties and the Processes df their Produc- 
tion. Including a Chapter on Cream and the Methods of its Separation from 
MUk. By ToHN Olivkr, late Principal of the Western Dairy Institute, 
Berkeley. With Coloured Plates and aoo Illustrations. Crown 8vo, cloth. 

7/6 

" An exhaustiye and masterly production. It may be cordiaSy recommended to all students 
«nd practitioners of dairy science. ''--Ar«rt* British Agriculturist. 

"We rec<Hnmend this very comprehensive and carefully-written book to dairy-ianners and 
Students of dairyini;. It is a distuct acquisition to the library of the agriculturist. —Agricuiturai 
GoMtttt. 

SYSTEMATIC SMALL FARMING. 

Or, The Lessons of My Farm. Being an Introducticm to Modem Farm 
Practice for Small Farmers. By R. Scott Burn, Author of " Outlines of 

Modem Farming," &c. Crown 8vo, cloth 6/0 

" This is the completest book of its class we have seen, and one whkh every amateur fiarmcr 
^viU read-with pleasure, and accept as a ^piiidA."—Fi€UU 

OUTLINES OF MODERN FARMING. 

By R. Scott Born. Soils, Manures, and Crops— Farming and. Farming 
Economjr — Cattle^ Sheep, and Horses — Management of Dairy, Pigs, and 
Poultry— Utilisation of Town-Sewage, Irrigation, &c. Sixth Edition. In One 
Vol., 1,250 pp., half-bound, profusely Illustrated 1 2/0 

FARM ENGINEERING, The COMPLETE TEXT-BOOK of- 

Comprising Draining and Embanking ; Irrigation and Water Supply ; Farm 
Roads, Fences and Gates ; Farm Buildings ; Bam Implements and Machines ; 
Field Implements and Machines ; Agricultural Surveying, &c. By Professor 
John Scott. In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

12/0 
"Written with Cfreat care, as well as with knowledgre and ability. The author has done his 
«rork well ; we have found him a very trustworthy guide wherever we have tested his statements. 
The volume will be of great value to agricultural students."— ^Varifc Laru Express. 

THE F1ELD5 OF GREAT BRITAIN. 

A Text-Book of Agpriculture. Adapted to the Syllabus of the Science and 
Art Department. For Elementary and Advanced Students. By Hugh 
Clements (Board of Trade). Second Edition, Revised, with Additions. 

z8mo, cloth 2/6 

" It is a long time since we have seen a book which has pleased us more, or which contains 
such a vast and useful fund of knowledge."— ^obMs/StoMo^ Timts. 

TABLE5 and MEMORANDA for FARMER5, GRAZIER5, 

AQRICULTURAL STUDBNT5, SURVBY0R5, LAND AQBNTS, 
AUCTI0NBBR5, &c. 

With a New System of Farm Book-keeping. By Sidney Francis. Fifth 
Edition. 272 pp., waistcoat-pocket size, limp leather . '1/6 

" Weighing less than t oz., and occupying no more space than a match-box, it contains amass 
•f facts and calculations which has never before, in such handy form, been obtainaUe. Every 
«pention on the farm is dealt with. The work may be taken as thoroughly accurate, the whole of 
the tables having been revised by Dr. Fream. We cordially recommend it,"— BelTs fVuMiy 
Messtngtr. 

THE ROTHAMSTED EXPERIMENTS AND THEIR 

PRACTICAL LB330NS FOR FARMBRS. 

Part I. Stock. Part II. Crops. By C. J. R. Tipper. Crown 8vo, doth. 

[Just Published. 3/6 
"We have no doubt that the book will be welcomed by a large class of fiumers and othen 
interested In agriculture. "-sS«SM<^rd?. Digitized by Vj W W V IVC 
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FERTILISERS AND FEEDING 5TUFF5. 

A Handbook for the Practical Farmer. By Bernard Dyer, D.Sc. (Lond.) 

With the Text of the Fertilisers and Feeding Stuffs Act of 1893. &c Thirrf 

Edition, Revised. Crown 8vo, cloth. [Just Published. 1 /Q 

"This little book is precisely what it professes to be — 'A Handbook for the Practical! 

Farmier.' Dr. Dyer has done fanners gfood service in placing at their disposal so much useful 

information in so mtelligible a form."— 77i« Tima. 

BEE5 FOR PLEASURE AND PROFIT. 

A Guide to the Manipulation of Bees, the Producti<xi of Honey, and the 
General Management of the Apiarv. By G. Gordon Samson. With 
numerous Illustrations. Crown 8vo, cloth I/O 

BOOK-KEEPING for FARMER5 and E5TATE OWNERS- 

A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant.. 

Second Edition, Revised. Crown 8vo, cloth 2/6 

" The volume is a capital study of a most important subject."'— ^gricu/turui Gatuttt, 

WOODMAN'5 YEARLY FARM ACCOUNT BOOK. 

Giving Weekly Labour Account and Diary, and showing the Income and 
Expenditure under each Department of Crops, Live Stock, Dairy, &c., &c. 
With Valuation, Profit and \jos& Account, and Balance Sheet at the End of the 
Year. By Johnson M. Woodman, Chartered Accountant. Second Edition. 

Folio, half-bound Net 7/6 

"Contains every requidte form for keeping^ farm accounts readily and accurately."—' 
AgricHlturt. 

THE FORCING GARDEN. 

Or, How to Grow Early Fruits, Flowers and Vegetables. With Plans and 
Estimates for Building Glasshouses, Pits and Frames. With Illustrations. 
By Samubl Wood. Crown 8vo, cloth ........ 3/6 

" A g^ood book, containing a fpnaX. deal of valuaUe teaching."— (K>n<m<rx' MitgaMitu. 

A PLAIN GUIDE TO GOOD GARDENING. 

Or, How to Grow Vegetables, Fruits, and Flowers. By S. Wood. Fourth 
Bklition, with considerable Additions, and ntunerous Illustrations. Crown 

8vo, cloth 3/6 

" A very sfood book, and one to be highly Mcommended as a practical guide. The practical 
directions are excellent"— ^<A«»MrMm. 

MULTUM-IN-PARVO GARDENING. 

Or, How to Make One Acre of Land produce £6^0 a year, by the Cultivation 
of Fruits and Vegetables ; also, How to Grow Flowers in Three Glass Houses, 
so as to realise Zx76 per annum clear Profit. By Samubl Wood, Author of 
"Good Gardening,'* &c. Sixth Edition, Crown 8vo, sewed . -1/0 

"We are bound to recommend it as not <mly suited to the case of the amateur and gentle- 
nan's gardener, but to the market grower."— (Kinafcwerr' MagoMint, 

THE LADIES' MULTUM-IN-PARVO FLOWER GARDEN. 

And Amateur's Complete Guide. By S. Wood. Crown 8vo, cloth . 3/S 
" Full of shrewd hints and useful instructions, based on a lifetime of experience."— 5c0/lfM«n. 

POTATOES; HOW TO GROW AND 5H0W THEM. 

A Practical Guide to the Cultivation and General Treatment of the Potato. 
By J. Pink. Crown 8vo 

MARKET AND KITCHEN GARDENING. 

. By C. W. Shaw, late Editor oi Gardening Illustrated, Cloth 
" The moat vahuble compendium of Utchea and market-garden work published.' 



. 2/a I 

. 3/6 

"•-Farmer^ ^^^^ 
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AUCTIONEERING, VALUING, LAND 
SURVEYING, ESTATE AGENCY, &c. 



INWOOD'S TABLES FOR PURCHASING ESTATES 

AND FOR THE VALUATION OP PROPBRTIBS. 

Including Advowsons, Assurance Policies, Copyholds, Deferred Annuities, 
Freeholds, Ground Rents, Immediate Annuities, Leaseholds, Life Interests, 
Mortgages, Perpetuities, Renewals of Leases, Reversions, Sinking Funds, 
&c., &c. 26th Edition, Revised and Extended by William Schooling, 
F.R.A.S., with Logarithms of Natural Numbers and Thoman's Logarithmic 
Interest and Annuity Tables. 360 pp., Demy 8vo, cloth. 

[Just Published. Net BIO 
" Those interestied in the purchase and sale of estates, and in the adjustment of compensation 
cases, as well as in transactions in annuities, life insurances, &c., will find the present edition of 
eminent service."— Ettgrneeriftg: 

"This valuable book h<-is been considerably enlarged and improved by the labours of 
Mr. Schooling', and is now very complete mdeed.''~EcoHomist. 

" Altogether this edition will prove of extreme value to many classes of professional men in 
fiaving them many long and tedious calculations.'' — Invtstors' ReiHew. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 

AND B5TATB AQBNT AND VALUBR*5 POCKBT ASSISTANT. 

For the Valuation for Purchase, Sale, or Renewal of Leases, Annuities, and 
Reversions, and of Property generally ; with Prices for Inventories, &c. By 

^OHN Wheeler, Valuer, &c. Sixth Edition, Re-written and greatly Extendi 
y C. NoRRis, Surveyor, Valuer, &c. Royal 32mo, cloth . . 5/0 

" A neat and concise book of reference, containing an admirable and clearly-arranged hst of 
prices for inventories, and a very practical euide to determine the value of furniture. Sic. "—Standard. 
" Contains a large quantity of varied and useful information as to the valuation for purchase, 
sale, or renewal of leases, annuities and reversions, and of property generally, with prices for 
4nventories, and a guide to determine the value of interior fittings and other eSects."— Builder. 

AUCTIONEERS: THEIR DUTIES AND LIABILITIES. 

A Manual of Instruction and Counsel for the Young Auctioneer. By Robert 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 

8vo, cloth 1 2/6 

" The standard text-book on the topics of which it XxeaXs."—Athetueufn. 
"The work is one of general excellent character, and gives much information in a com- 
pendious and satisfactory {orai."—Builet€r. 

" May be recommended as giving a great deal of information on the law relating to 
auctioneers, in a very readable form. — Z^w JoumeU. 

" Auctioneers may be congratulated on having so pleasing a writer to minister to their special 
fieeds."—So^icUars' journal. 

THE AGRICULTURAL VALUER'S ASSISTANT. 

A Practical Handbook on the Valuation of Landed Estates; including 
Example of a Detailed Report on Management and Realisation ; Forms of 
Valuations of Tenant Right ;^ Lists of Local Agi^icultural Customs ; Scales of 
Compensation under the Agricultural Holdings Act, and a Brief Treatise on 
Compensation under the Lands Clauses Acts, &c. By Tom Bright, Agricul- 
tural Valuer, Author of **The Agricultural Surveyor and Estate Agent's 
Handbook." Fourth Edition, with Appendix containing a Digest of the 
Agricultural Holdings Acts, 1883 and 1900. Crown Bvo, cloth. 

[Just Published, Net 6/0 
" Full of tables and examples In connection with the valuation of tenant-right, estates, labour, 
contents and weights of timber, and farm produce of all )cak.6&."—Agy'icHltural Gaigette. 

"An eminently practical handbook, full of practical tables and data of undoubted interest and 
value to surveyors and auctioneers in preparing valuations of all kinds."— farmer. 

POLE PLANTATIONS AND UNDERWOODS. 

A Practical Handbook on Estimating the Cost of Forming, Renovating, 
Improving, and Grubbing Plantations and Underwoods, their Valuation for 
Purposes of Transfer, Rental, Sale or Assessment. By Tom Bright. Crown 
Bvo, cloth 3/5 

!'. «? t**"f"5 fo*«*«" aod agents it will be a welcome aid."— A^^rt* British AgricuHurist, 
Well calculated to assist the valuer in the discharge of his duties, and of undoubted interast 
1 use both to surveyorR and auctiooeers in preparing vahiations of all kinds."— J^m^ ^^'i¥* 
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AGRICULTURAL SURVEYOR AND E5TATE AGENT'S 

HANDBOOK. 

Of Practical Rules, Formulae, Tables, and Data. A Comprehensive Manual 
for the Use of Surveyors, Agents, Landowners, and others interested in the 
Equipment, the Management, or the Valuation of Landed Estates. By 
Tom Bright, Agricultural Surveyor and Valuer, Author of " The Agn> 
cultural Valuer's Assistant," &c. With Illustrations. Fcap. 8vo, Leather. 

[/usi Published. Net 7/6 
•* An exceedingfly useful book, the contents of which are admirably chosen. The classes for 
-whom the work is intended will find it convenient to have this comprehensive handbook accessible 
•€at reference." — Live Stock youmal. 

"It is a singularly compact and well informed compendium of the facts and figures likely to 
4)e required in esute work, and is certain to prove of much service to those to whom it is 
addressed. " — Scotsman. 

THE LAND VALUER'5 BE5T A5SI5TANT. 

Being Tables on a very much Improved Plan^ for Calculating the Value of 
Estates. With Tables for reducing Scotch, Insh, and Provincial Customary 
Acres to Statute Measure, &c. By R. Hudson, C.E. New Edition. 

Royal 33mo, leather, elastic band 4-/0 

"Of incalculable value to the country gentleman and professional man. "—/vsrmerx' youmal, 

THE LAND IMPROVER'S POCKET-BOOK, 

Comprising Formulae, Tables, and Memwanda required in any Computation 
relatmg to the Permanent Improvement of Landed Property. By John Ewart, 
Surveyor. Second Edition, Revised. Royal samo, oblong, leather . 4/0 
" A compendious and handy little voVxvaa." —Spectator. 

THE LAND VALUER'S COMPLETE POCKET-BOOK. 

Being the above Two Works bound together. Leather .... 7/6 

HANDBOOK OF HOUSE PROPERTY, 

A Popular and Practical Guide to the Purchase, Mortgage, Tenancy, and 
Compulsory Sale of Houses and Land^ including Dilapidations and Fixtures : 
with Examples of all kinds of Valuations, Information on Building and on the 
rieht use of Decorative Art. By £. L. Tarbuck, Architect and Surveyor. 
Sixth Edition, xamo, cloth 6/0 

"The advice is thoroughly practical "—.^w youmal. 

" For all who have dealings with house property, this is an indispensable m\A<b.''— Decoration. 

" Carefully brought up to date, and much improved by the addition o? a division on Fine 

1 and thoughtful work."— Z^m<< Agents Record, 



LAW AND MISCELLANEOUS. 
iVIODERN JOURNALISM. 

A Handbook of Instruction and Counsel for the Young Journalist. By Johm 
B. Mackib, Fellow of the Institute of Journalists. Crown 8vo, cloth . 2/0 
" This invaluable guide to Journalism is a work which all aspirants to a journalistic career will 
ivead with advantage."— y^w^via/ir^. 

HANDBOOK FOR SOLICITORS AND ENGINEERS 

Engaged in Promoting Private Acts of Parliament and Provisional Orders for 
the Authorisation of Railways, Tramways^ Gas and Water Works, &c. 
By L. Livingstons Macasssy, of the Middle Temple, Barrister-at-Law, 
M. Inst. C.E. 8vo, cloth £1 6s. 

PATENTS for INVENTIONS, HOW to PROCURE THEM. 

Compiled for the Use of Inventors, Patentees and others. By G. G. M. 
Hardingham, Assoc. Mem. Inst. C.E., &c. Demy 8vo, cloth • 1/6 

•CONCILIATIONS ARBITRATION in LABOUR DISPUTES. 

A Historical Sketch and Brief Statement of the Present Position of the 
Question at Home and Abroad. By T. S. Jeans, Author of " England' 
Supremacy," &c Crown 8vo, aoo pp., doth . Dygitizeciby v^w^^^n^: 2i 
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EVERY MAN'S OWN LAWYER. 

A Handy-Book of the Principles of Law and Equity. With a Concise 
Dictionary of Legal Terms. By A Barrister. Thirty-eighth Edition* 
carefully Revised, and including New Acts of Parliament of 1900. Com- 
prising the C<?w/a»w -<4c/, /900 ; the Money-Lenders Act^ iQOo; ih^ Agri- 
cultural Holdings Act, iQOo; the Workmen s Compensation Act, igoo; the 
Wild Animals in Captivity Protection Act, igoo; the Finance Act, iqoo, andf 
other enactments of the year. Judicial Decisions during the year have also- 
been duly noted. Crown 8vo, 750 pp., strongly bound m cloth. 

\Just Published. eiB 

*»* This Standard Work 0/ Reference forms K Complete Epitome of the 
Laws of England, comprising {^amongst other matter) ; 

The Rights and wrongs of individuals— Landlord and Tenant— Vendors 
AND Purchasers— Leases and Mortgages— principal and agent— Partnershii* 
AND Companies— Masters, Servants and workmen— Contracts and agreements 
—BORROWERS. Lenders and Sureties— Sale and Purchase of Goods— Cheques, 
Bills and notes— bills of sale— Bankruptcy— Railway and Shipping Law- 
Life, Fire, and Marine Insurance— Accident and Fidelity Insurance— Criminal 

Law— PARLIAMENTARY ELECTIONS— COUNTY COUNCILS— DISTRICT COUNCILS— PARISW 

Councils— Municipal corporations— Libel and Slander— public Health and- 
Nuisances— Copyright, Patents, Trade marks— Husband and wife— Divorce- 
infancy— custody OF CHILDREN— trustees AND EXECUTORS— CLERGY, CHURCH- 
WARDENS, &c.— Game Laws and Sporting— innkeepers— Horses and dogs— Taxes 
AND Death Duties— Forms op Agreements, wills, codicils. Notices, &c 

MT The object 0/ this work is to enable these who consult it to help themsehtes to the 
law ; and thereby to dispense, as far as possible, tuith prq/iessional assistance and advice. There 
are many wrongs and grievances which persons submit to from, time to time through nofi 
knowing how or where to apply for redress; and many persons have as great a dread 0/ a 
lawyer's office as o/.a lion's den. fVith this book at hand it is believed that many a SlX-AND- 
ElGHTPENCE may be saved; many a wroiw redressed ; many a right reclaimed; many a law 
suit emoided; and many an evil abated. The work has established itself as the standard legaS 
adviser of all classes, and has also made a reputation for itself as a usejfitl book of referencefor 
lawyers residing at a distance from law libraries, who are glad to have at hand a worh 
embodying recent decisions eutd enaOments. 

Opinions of the Press. 

" It Is a complete code of English Law written in plain language, which all can understand. 

. . . Should be in the hands of every business man, and all who wish to abolish lawyers bills."— 
Weekly Times. 

" A useful and concise epitome of the law, compiled with considerable care."— Z,aw Magamine. 

" A complete digest of the most useful facts which constitute English \a.yt."— Globe. 

"This excellent handbook. . . . Admirably done, admirably arranged, and admirably 
cheap." — Zrfgfltf Mercury 

" A concise, cheap, and complete epitome of the English law. So plainly written that he who 
runs may read, and he who reads may understand. "-^Figaro. 

" A dictionary of legal facts well put together. The book is a very useful aoe."— Spectator. 

THE PAWNBROKER'S, FACTOR'S, AND MERCHANT'S 

QUIDB TO THE LAW OF LOAN5 AND PLBDQBS. 

With the Statutes and a Digest of Cases. By H. C. Folkard, Barrister-at« 
Law. Cloth 3/6 

LABOUR CONTRACTS. 

A Popular Handbook on the Law of Contracts for Works and Services. By 
David Gibbons. Fourth Edition, with Appendix of Statutes by T. F. Uttley, 
Solicitor. Fcap. 8vo, cloth 3/6 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 

(1878- 1891). For the Use of Manufacturers and Managers. By Emilr 
Garcke and J. M. Fells. (Reprinted from "Factory AecouHTS.'> 
Crown 8vo, sewed 6d. 
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WEALE'S SCIENTIFIC d TECHNICAL SERIES. 

MATHEMATICS, ARITHMETIC, 6ic. 

Geometry, Descriptive. J. F. Hbathxk . . . 2/- 

Practicai Plane Geometry. J. F. Hiathib. . . 2/~ 

Analytical Geometry. J. Hakn & J. B. Touxo. . 2/- 

Geometry. Part I. (Enolid, Bks. I.— III.) H. Law 1/6 
Part II. (EuoUd, Books IV., V., TI., XL, 

XII.). H. Law 1/6 

Geometry, in i toI. (Eaclid's Elements) . . . . 2/6 
Plane Trigonometry. J. Hank . . .1/6 

Splierical Trigonometry. J. Hank . . . . i/- 
The above 2 toIs., bound together . . • .2/6 

Differential Calculus. W. S. B. Woolhottse . . 1/6 

Integral Calculus. H. Cox 1/6 

Integral Calculus. J. Hakk i/~ 

Algebra. J. Haddon 2/- 

Key to ditto 1/6 

Boolc-lceeping. J. Haddon 1/6 

Arithmetic. J. R. Yotjko . . • ... 1/6 

Key to ditto 1/6 

Equational Arithmetic. W. Hipslbt . . • . 1/6 

Arithmetic. J. Haddon 1/6 

Key to ditto 1/6 

Mathematical Instruments. Hbathbs & Walmislbt 2/- 

Drawing & Measuring instruments. J. F. Hxathib 1/6 
Cptical Instruments. J. F. Hsathbs .1/6 
Surveying ft Astronomical Instruments. J. F. 

Hbathbr 1/6 

The above 3 vols., bound together .... 4/6 

Mensuration and Measuring. T. Bakbb . . . 1/6 

Slide Rule, & How to Use It 0. Hoabb . 2/6 

Measures, Weights, & Moneys. W. S. B. Woolhovsb 2/6 

Logarithms, Treatise on, with Tables. H. Law . 3/- 

Compound Interest and Annuities. F. Thoman . 4/- 

Compendious Calculator. D. O'Gorman . 2/6 

Mathematics. F. Oampik 3/-. 

Astronomy. R. Main k W. T. Lykn . • 2/- 

Statics and Dynamics. T. Bakbb . . 1/6 
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WEALE'S SCIENTIFIC d TECHNICAL SERIES. 



BUILDING A ARCHITECTURE. 

Building Estates. F. IfAiTLAin) . . . 2/- 

Science of Building. E. W. Tabh . • • 3/^ 

Building, Art of. E. Dobson . . . . 2/- 

Book on Building. Sir E. Bbokbtt . . . 4/6 

Dwelling Houses, Erection of. S. H. Brooks . 2/6 

Oottage Building. C. B. Allbn 2/- 

Acoustics of Public Buildings. Prof. T. R. Smith . 1/6 
Practical Bricklaying. A« Hammond . . . 1/6 

Practical Brick Cutting & Setting. A. Hammond. 

Brickwork. F. Walkxb 

Brick and Tile Making. E. D0B8ON. 

Practical Brick & Tile Book. Dobson k Hammond 

Carpentry and Joinery. T. Tbsdoold k E. W. Tarn 

Atlas of 35 plates to the aboye . 
Handrailing and Staircasing. G. Ck»LLiNGS 
Oircular Work in Carpentry. G. Oollinos 
Roof Carpentry. G. Collings . 
Construction of Roofs. E. W. Tarn . 
Joints used by Builders. J. W. Christy 
Shoring. G. H. Blaorote .... 
Timber Importer's & Builder's Quide. R. E. Grandy 
Plumbing. W, P. Buohan ... 
Ventilation of Buildings. W. P. Buchan 
Practical Plasterer. W. Kemp 
House-Painting. E. A. Davidson 
Elementary Decoration. J. W. Faoey . 
Practical House Decoration. J. W. Faoey 
Gas-Fitting. J. Blaok .... 
Portland Cement for Users. 
Limes, Cements, & Mortars. 
Masonry and Stone Cutting. 
Arches, Piers, and Buttresses. 



H. Faija . 
G. R. Burnell 
E. Dobson 
W. Bland 



Quantities and Measurements. A. C. Beaton 

Complete Measurer. R. Horton 

Light, for use of Architects. E. W. Tarn 

Hints to Young Architects. Wiohtwick k Guillaume 

Dictionary of Architectural Terms. J. Wsalb 



1/6 
1/6 

31- 
61- 

3/6 
61- 
2/6 
3/6 

2/- 
1/6 

31- 
1/6 
2/- 
3/6 
3/6 
2/- 

s/- 

al- 
3/6 

2/6 

2/- 
1/6 
2/6 
1/6 
1/6 

4/- 
1/6 

3/6 

5/- 
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